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69T), (N 1 6 7 G + Q 1 6 8 S + L 1 6 9 Y) . (N 1 6 7 L + Q 1 6 8 S + 
L169G) , (N167G + Q168S + L169S + L174F + K49N) , 
(Q168N + L168N + S189R) , (N167E + Q168G + L169A + 
S189G), (N 1 6 7 G + Q 1 6 8 R + L 1 6 9 A) , (N167S+Q168 
G + L169A), (N 1 6 7 G + Q 1 6.8 V + L 1 6 9 S) , (N167S + Q1 
68V + L169S), (N 1 6 7T + Q 1 6 8 I +L 1 6 9 G) , (N167G + 
Q 1 6 8 W+L 1 6 9 N) , (N 1 6 7 G + Q 1 6 8 S + L 1 6 9 N) , (N 1 6 7 
G + Q 1 6 8 S + L 1 6 9 V) . (Q168R + H69C), (N167S + Q1 
68L + L168G), (Q 1 6 8 C + L 1 6 9 S ) , (N 1 6 7 T + Q 1 6 8 N + 
L169K), (N 1 6 7 G + Q 1 6 8 T + L 1 6 9 A+S 2 0 7 C) , (N 1 6 7 
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QQGDHo 
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2 2. 1. ~2 0. OV>-ftLj04rtam<^)3fc^MP QQGDH=S:-^tf^;Vn-;?.-k>^ 
2 3. 1. ~2 0. OV>-rtL:&^t^lfl|!c<^«llPQQGDHS:'g-tf^^;v=r-Xi|iJ^:i5r 

2 4. m^M<^}^^^^y V y^y vu>yi--^ (pqqg 

DH) J: »5 *»^^tt7&«fBj±L/c5fc^MPQQGDHo 

2 5. 5 St:. 3 0^fflO^j8tS^Of&14^:j?W4 8%m±•^*^ii:*#mi:i- 
-&24. iam<7)a:'^MP QQGDHo 

2 6. 5 8V. 3 0^m<r>mMm^<DmmmmTl)^5 5%l>J.±X-i^:h^ti:!f^WLt't 
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28. Acinetobacte r ^fi^P Q Q G D H t'^SV^T^ 2 Ofi. 7 6f4^ 
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2 9. T$ y^am*^ K2 OE, Q76M, Q76G, K89E, Q16 
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168M, Q168P, Q168W, Q168Y, Q168S, L169D, 

L169E, L169P, L169S, Q 2 4 6 H, K3 0 0 R, Q76N 
, Q76T, Q76K, L169A. L169C, L169E, L169F 
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9T, L16 9Y, L 1 6 9 G:g.l/E 2 4 5 D>&-f>^:SS^j&^?>^^$tL;g, 2 8, Kmm 
<^5fc^MPQQGDHo 

3 0. yma^^l:*^ K2 OE, Q76M, Q76G, (K89E 4- K 
3 0 0 R), Q168A, (Q168A + L 1 6 9 D) , (Q 1 6 8 S + 
L169S), Q 2 4 6 H, Q168D, Q168E, Q168F, Q168 
G, Q168H. Q168M, Q168P, Q168W, Q 1 6 8 Y. Ql 
68S, (Q168S + L169E), (Q 1 6 8 S + L 1 6 9 P) , (Q 
168A + L169A), (Q 1 6 8 A+ L 1 6 9 C) , (Q168A + L169E 
). (Q 1 6 8 A+L 1 6 9 F) , (Q 1 6 8 A + L 1 6 9 H) , (Q168A + 
L169K), (Q 1 6 8 A+L 1 6 9N) , (Q 1 6 8 A+ L 1 6 9 P ) , (Q 
168A+L169Q), (Q 1 6 8 A+ L 1 6 9 R) , (Q168A+L169T 
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DHo 
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3 5. 2 4. -3 3. <^V>-ffL56HC|a®o^^MPQQGDH=Jr-^tp^^;V'3~;^Ty 
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•9— o 
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ffiTLfc^J>0. i5 J:rf/tfcti. I^^MP Q Q G D H J: I9 'Jjf^^^'I^^OFSjJiLy^c^*!?* 
'So 4^^§?tcj;^®:^MPQQGDH^ir;V3-;^T:>'-fe-f^^;' Y:BLXf^}V:2~7.^ty^ 
\z^mir^^h\zi:^^ i^^MP QQGDH«r>|iSfflLy^^><^ J: 19 ^> J: •? iSHtS^J&^Wnr 

mm^ %m-t h tz «6 <^ft^<^Mi 

[0 0 0 7] 
10 0 0 8] 

<^5^^a P Q Q G D H {i> S^^M PQQGDHJ;«9^> ZL^m l^M-T S f^ffll^T&^iS: 
TL/c^jCO, i5i.Tf/ttz\i. S^^MP QQGDH J: 0 ^)l^^^teor6]±L7t^)0-eib'?. 

o 

[0 0 0 91 
[0 0 1 01 

:$:|§?gc7)^^aPQQGDHli. z:M«i^Mi-^f^Mtt^5^^MP Q Q G D H i I9 l&T 

efc^M P Q Q G D H \,z^-^^ fLJh o 
[0 0 1 1 1 

(D^mm PQQGDHli. iTJVa-x mm T z:||« ^i" ^ f^ffl 14 

^mPQQGDK<D9 0%&,T. J: >3 J U < »± 7 5 %Ji)lT. $ JC0t L < ti 6 0 %m 
T> #t'4 0%Ji)lT-eab*o 
[0 0 121 

PQQGDHfi. t-Stl" ^'f^ffltS7&*i5^;v 3 - ;^ t'Jt-r ^f^ffl 

14<^ 9 0%J^JIT-Cab* ^><^Sr#tfo 
[0 0 131 

*ll§9oefc^MPQQGDHli. ^^SPQQGDH J: >5 ^>i:i^Sti**i--5> K 
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K 2 QmMl^k±-^^^o 
[0 0 141 

^^m'D^^mT Q Q G D Hti. -mmKn-t^ Kmmy!)^v)^^-^<>:^nir^ Kmmx 

[0 0 151 

^^tCioTM^tL^o :*:^§gc7)«MPQQGDH{±. 5 St:. 3 0 ^S-P^c^^^Sk^it^ 
[0 0 161 

ntLXii^ -^X-i^A cinetobacte r MfiJfeP Q Q G D HOT ^ ^WMnii^i^ 
v>T, 6 7fe, 6 8^. 6 9^, 7 6^, 8 9^^ 16 7^. 1 6 8fe^ 1 6 9fi^ 17 
Ote. 3 4 1^4. 3 4 2fe. 3 4 3^. 3 5 1 4 9<£. 1 7 4^. 1 8 8'f4> 18 9 
2 0 7&:. 2 1 5<4. 2 4 5fi!:> 2 4 9^4^ 3 0 0^. 3 4 9ft. 12 9ft. 13 0 

ft. 1 3 ift:s.t>'4 2 9ft(?)^-^< t ^) 1 ooftgtci3v^-c75 ymam^^i-^. Rxr 

/tfz\t^ 4 2 8ftt 4 2 9ft<^r^t'T5 ymWA^ttTV^;!,. P Q Q G D Ht&s 

[0 0 171 

*®#^tt<^^A$tL7t3lc^§gcOQfc^MP QQGDHt tT{4. -fi^O^tfAc i ne to 
b a c t e r^ft5fePQQGDH<^75ym@a>F!Jl^*3V^T. 7 5 ^ mSI^«-%i-'i> G D H 
S.0^4 2 8fti:4 2 9ft(^KtC7^ ^mid^ffX^tLTV^S GDH*«^f!l^$tt;So 
[0 0 181 

ijt L < f±> Q 7 6 N, Q76E, Q 7 6 T. Q 7 6 M, Q76G, Q76 
K, N167E, N167L, N167G, N 1 6 7 T, N167S, Nl 
67A, N167M. Q168I, Q 1 6 8 V, Q168A, Q 1 6 8 C, 
Q168D, Q168E, Q168F, Q 1 6 8 G, Q168H, Q168K 
Q168L, Q168M, Q 1 6 8 N, Q168R, Q168S, Q16 
8W, L169D, L169S, L169W, L 1 6 9 Y, L 1 6 9 A, L 
169N. L169M, L 1 6 9 V. L169C, L169Q, L169H. 

L169F, L169R, L 1 6 9 K. L169I, L169T, L169 
P, L169G, L169E, A170L, A170I, A 1 7 0 K, Al 
70F, A170W, A170P, A170M, K89E, K3 0 0 R, S 
2 0 7 C, N188I, T3 4 9 S, K3 0 0 T, L 1 7 4 F. K49N. 
S189G, F215Y, S189G, E2 4 5D, E 2 4 5 F, E 2 4 5H 
E2 4 5M, E 2 4 5 N, E 2 4 5 Q, E 2 4 5 V, E 2 4 5 C, N24 
9G, N 2 4 9 A, N2 4 9 E, N2 4 9 Q, A351T, P 6 7 K, E6 
8K, P67D, E68T, I69C, P 6 7 R, E 6 8 R, E129R, 

K130G, P131G, E129N, P 1 3 1 T, 

E129Q, K130T, P 1 3 1 R, E 1 2 9 A, K130R, P131 
K. E341L, M3 4 2 P, A3 4 3 R, A3 4 3 I, E341P, M3 
42V, E341S, M3 4 2 I, A3 4 3 C, M3 4 2 R, A3 4 3 N. 
T3 4 9 S, T3 4 9 P, T3 4 9Y, N4 2 9F, N4 2 9 P, N4 2 9 L 
, N4 2 9 Y. >ii*fj^-&A3 4 3 N. L169P, L 1 6 9 G:5.y^L 1 6 9 E** <b 
^;&^:6-'b^fftL-i.7^ ymM^Od*,iJ.^^r < t 4) lo^;t1-^. -SLXf/ttz\t. 42 8 
fti: 4 2 9ft<^F^tCL. At /ctiK^i^JfA^ tLTV>^. Sfc^MP Q Q G D R-C^^o 
[0 0 19] 

6 7ft. 6 8ft. 6 9ft. 7 6ft. 8 9ft. 16 7ft. 16 8ft. 16 9ft. 3 4 1ft 
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, 3 4 2&. 3 4 3ft. 3 5 1{5:> 4 9ft, 17 4ft, 18 8ft, 18 9ft, 2 0 7ft, 

2 1 5ft, 2 4 5ft, 3 0 Oft, 3 4 9ft, 1 2 9ft, 1 3 OftS.U^l 3 lft<^)gg|«, 

1 >^EFf-e^oT^> J; < , t-f::Umsm-^^-=>xi> x\,>o 

10 0 2 0] 

Cli-e, rQ7 6NJ (i, 7 6ftOQ (G I n) =grN (As n) tcg^-t"^ i i: =^jtfi* 
I 0 0 2 1 ]_ 

^A<^^mzy^-t^^'rKi>^<Dm:^. RXfytfzli. 4 2 8ft i: 4 2 9ft<^K'\(^)L, At 
fzUKcDWXli. PQQGDH <0^® [r] ± ^-^-f <i, » 
10 0 2 2] 

Q76N, Q76E, Q76T, Q 7 6 M, Q 7 6 G, Q 7 6 K, Q16 
81, Q168V, Q168A, Q168C, Q168D, Q168E, Q 
168F, Q168G, Q168H, Q 1 6 8 K, Q168L, Q168M, 
Q168N, Q168R, Q168S, Q168W, L169A, L169 
V, L169H, L169K, L169D, L169S, L 1 6 9 N, LI 
69G, L169C, A170L, A170I, A 1 7 0 K, A170F, 
A170W, A170P, E 2 4 5 F, E 2 4 5 H, E 2 4 5M, E 2 4 5N 
, E 2 4 5 Q, E 2 4 5 V, E 2 4 5 C, N 2 4 9 G, N 2 4 9A, N24 
9E. N2 4 9 Q, (Q 1 6 8 A+ L 1 6 9 G + E 2 4 5 D) , (Q168A+L 
169P + E 2 4 5 D), (K 8 9 E + K 3 0 0 R) . (Q 1 6 8 A + L 1 6 9 D) 

(Q 1 6 8 S + L 1 6 9 S) . (N 1 6 7 E + Q 1 6 8 G + L 1 6 9 T) , (N 
1 6 7 S + Q 1 6 8N+L 1 6 9 R) , (Q 1 6 8 G + L 1 6 9 T) , (N 1 6 7 G 
+ Q 1 6 8 S + L 1 6 9 Y) , (N 1 6 7 L + Q 1 6 8 S + L 1 6 9 G) , (N 1 6 
7G + Q168S + L169S + L174F + K49N) , (Q168N+L168N 
+ S189R), (N 1 6 7 E + Q 1 6 8 G + L 1 6 9 A+S 1 8 9 G) , (N 1 6 
7G + Q 1 6 8 R + L 1 6 9 A) , (N 1 6 7 S + Q 1 6 8 G + L 1 6 9 A) , (N 
167G + Q168V + L169S) , (N167S+Q168V + L169S) , 

(N167T + Q168I+L169G) , (N167G + Q168W+L169N) 
(N 1 6 7 G + Q 1 6 8 S + L 1 6 9N) , (N 1 6 7 G + Q 1 6 8 S + L 1 6 9 
V) , (Q 1 6 8 R + L 1 6 9 C) , (N 1 6 7 S + Q 1 6 8 L + L 1 6 8 G) . 

(Q 1 6 8 C + L 1 6 9 S) , (N 1 6 7 T + Q 1 6 8 N + L 1 6 9 K) , (N 1 6 
7G + Q168T + L169A+S207 C) , (N167A + Q168A + L169 
P) . (N 1 6 7 G + Q 1 6 8 S + L 1 6 9 G) , (N 1 6 7 G + Q 1 6 8 G) , 

(N 1 6 7 G + Q 1 6 8 D + L 1 6 9 K) , (Q 1 6 8 P + L 1 6 9 G) . (N 1 6 
7G + Q 1 6 8N + L 1 6 9 S) , (Q 1 6 8 S + L 1 6 9 G) , (N188I+T 

3 4 9 8). (N 1 6 7 G + Q 1 6 8 G+L 1 6 9 A + F 2 1 5 Y) , (N 1 6 7 G 
+ Q 1 6 8 T + L 1 6 9 G) , (Q 1 6 8 G + L 1 6 9 V) , (N167G + Q16 
8V+L169T), (Nl 6 7E + Q 1 6 8N + L 1 6 9 A) , (Q168R + L 
169A), (N 1 6 7 G + Q 1 6 8 R) . (N 1 6 7 G + Q 1 6 8 T) , (N 1 
6 7 G + Q 1 6 8 T + L 1 6 9 Q) , (Q 1 6 8 I + L 1 6 9 G + K 3 0 0 T) , ( 
N 1 6 7 G + Q 1 6 8 A) , (N 1 6 7 T + Q 1 6 8 L + L 1 6 9 K) , (N 1 6 7 
M+Q 1 6 8 Y+L 1 6 9 G) , (N 1 6 7 E + Q 1 6 8 S) , (N167G + Q1 
6 8 T + L 1 6 9 V+S 1 8 9 G) , (N 1 6 7 G + Q 1 6 8 G + L 1 6 9 C) , ( 
N 1 6 7 G + Q 1 6 8 K+L 1 6 9 D) , (Q 1 6 8 A+ L 1 6 9 D) , (Q 1 6 8 
S + E2 4 5D), (Q 1 6 8 S + L 1 6 9 S) , (A 3 5 1 T) , (N 1 6 7 S 
+ Q 1 6 8 S + L 1 6 9 S) , (Q 1 6 8 I + L 1 6 9 Q) , (N167A + Q16 
8S + L169S). (Q 1 6 8 S + L 1 6 9 E) , (Q 1 6 8 A + L 1 6 9 G) , 

(Q 1 6 8 S + L 1 6 9 P) , (P67K + E68K), (P67R + E68R + 
I69C), (P 6 7D + E6 8T+I 6 9C) , (E 1 2 9 R + K 1 3 0 G + P 1 
31G), (E 1 2 9Q + K1 3 OT + P 1 3 1 R) , (E 1 2 9 N + P 1 3 1 T) 
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(E 1 2 9 A + K 1 3 OR + P 1 3 1 K) , (E 3 4 1 L +M 3 4 2 P + A 3 4 3 
R) , (E 3 4 1 SH-M3 4 2 I) , A3 4 3 I, (E 3 4 1 P +M 3 4 2 V + A 
3 4 3 C), (E 3 4 1 P+M3 4 2 V + A3 4 3 R) , (E341L+M3 4 2 R 
+ A 3 4 3 N), (Q 1 6 8 A+L 1 6 9 A) , (Q 1 6 8 A+ L 1 6 9 C) . ( 
Q 1 6 8 A + L 1 6 9 E) , (Q 1 6 8 A+ L 1 6 9 F) . (Q168A+L169 
H) . (Q 1 6 8 A + L 1 6 9 I) , (Q 1 6 8 A + L 1 6 9 K) , (Q 1 6 8 A 
+ L169M). (Q 1 6 8 A+L 1 6 9N) , (Q 1 6 8 A + L 1 6 9 P) , ( 
Q 1 6 8 A + L 1 6 9 Q) , (Q 1 6 8 A+ L 1 6 9 R) , (Q168A+L169 
S) , (Q 1 6 8 A + L 1 6 9T) , (Q 1 6 8 A+ L 1 6 9 V) , (Q 1 6 8 A 
+ L 1 6 9W) RXr (Q 1 6 8 A + L 1 6 9 Y) 
[0 0 2 3] 

S^^MP QQGDH J; 19 iim^^1±<D\^±Lfz:^m^(DF QQGDBtLXii, -^X-tf 
A c i n e t o b a c t e rMfe^P QQGDHOT5 y^MS^Jl^iSV^T. 2 Oii. 7 6 
fi. 8 9 {5. 16 8fe. 16 9^, 2 4 5i£. 2 4 6 3 0 0 ^(^^ii'^^ < t ^ 1 06D 

[0 0 2 4] 

L< (i, K 2 0 E, Q76M, Q76G, K89E, Q 1 6 8 A, Ql 
68D, Q168E, Q 1 6 8 F, Q168G, Q 1 6 8 H, Q168M, 
Q168P, Q168W. Q168Y, Q168S. L169D. L169E 

L169P. L169S, Q 2 4 6 H, K3 0 0 R, Q76N, Q76T 

Q76K, L169A, L169C. LI 
69E, L169F. L 1 6 9 H, L 1 6 9 K, L 1 6 9 N. L169Q, 
L169R, L169T, L I 6 9 YRZJI^h I 6 9 GTi^h^j^^^Hj^hmHih^T ^ y 
Wm^^^-tio 2 OU. 7 6^. 8 9ft. 16 8ft, 16 9ft, 2 4 6ft^tyf3 0 Oft 

[0 0 2 5] 

^^■e, rK2 0 EJ 2 Oft<DK (L y s) ^E (G 1 u) KU^ir^^tiMm 
[0 0 2 6] 

:^izmi-^^-fM^(OT^y^mt^lt^ PQQGDHO^^Stt<75In]±t;$-§--r^o 
i^tw, K20E, Q76M, Q76G, (K89E + K3 0 0 R). Ql 
68A, (Q168A + L169D), (Q 1 6 8 S + L 1 6 9 S) , Q 
2 4 6H, Q168D, Q168E, Q168F, Q 1 6 8 G, Q168H, 
Q168M, Q168P, Q168W, Q168Y, Q168S, (Q 1 6 8 
S + L169E), (Q168S + L 1 6 9 P) , (Q168A+L169 
A), (Q 1 6 8 A + L 1 6 9 C) , (Q 1 6 8 A+ L 1 6 9 E) , (Q168A 
+ L169F), (Q 1 6 8 A+L 1 6 9 H) , (Q 1 6 8 A+ L 1 6 9 K) , ( 
Q 1 6 8 A+L 1 6 9 N) , (Q 1 6 8 A + L 1 6 9 P) , (Q168A+L169 
Q) . (Q 1 6 8 A + L 1 6 9 R) , (Q 1 6 8 A+ L 1 6 9 T) . (Q 1 6 8 A 
+ L169Y), (Q168A + L 1 6 9 G) . (Q 1 6 8 A + L 1 6 9 P + E 
2 4 5D), (Q 1 6 8 A+L 1 6 9 G + E 2 4 5 D) 
[0 0 2 7] 

Ji|B<^Ac inetobacte rMS* P Q Q G D H<^T 5 ^mWMit^ Sfi L < {± 
Ac inetobacter calcoacet icus^/ifiAcinetobac 
ter baumannii ftJfcP Q Q G D HOT 5 >^mi5?!)t?ib-5o fpXi>tt!-t L < ii 
S2^J#-f- lX$)^o g2^J#-i- 1 -e^ $ fi^ PQQGDH^V/N'^ WRrfW,n^-^ 2 

X^^fi^-^<DiM.^mWi. 7 V^"^^ ^- • (Acinetobacte 
r baumannii) NCI MB 1151 7^^MMtir& ii<DX'^y)^ 1 1 

- 2 4 3 9 4 9-f-^#twPg^$tLTV»-&o XV^mj^m-^- HZiS\,>X. 7^^ 
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[0 0 2 8] 

7i/^ V^'^^if- • /t-^vv- (Acinetobacter ba uma n n i i ) 
NCIMB11517 -^Its ^^)l■ft^r^ Acinetobacter calcoaceti 

c u s ^C:0-|i$:}^TV>/io 
[0 0 2 9] 

[0 0 3 0] 

fcCl^t?, *0ffl;^B#JC:fev*T. 7'>^ • * ;l/ n T-fer -f * >^ (A c i n e 

tobacter calcoaceticus) LMD7 9. 4 1W&^<DM^<DX 

*o-Cv^S 2,3, 4^r#Mo ) o 

[*#K^:ft:m U J.Mol. Biol., 289, 319-333 (1999) 
l0lW^-Xn2] PNAS, 96 (21), 11787-11791 (1999) 
[##W^:5:M3] The EMBO Journal, 18 (19), 5187-5 
1 9 4 (1 9 9 9) 

] Protein Science, 9, 1265-1273 (20 

0 0) 
[0 0 3 1 ] 

^O^6#i(0W-^^-'7. (DBXh'^-y ytC:^Vy> h'i:f^^)V-zfm^ (W6B 

{mWXm2 \ i|#M 2001-197888 
[0 0 3 2] 

fci^b. -mmizMir^i'^m^^XX^ytfzli^^ncD^mz^ PQQ(D^^\,zm4'ir^ 

7<ywtjSivytfzit-^<om^o7<y^. ^}i^^-:^<D^^i,zm^'-t^7^ y^Rzfy 
tfzii^(omin.<D7 ^ ym. :^?^iy^^^ti^<D^^izm^-t^T<ymwytfzit^ 

[0 0 3 3] 

YuY-f-^\z^\i-^x^ '?QiQi(0^^\zmH-^hr^JWBLXf/t.fz\t^(r>m^<r>T\J 

yWi^W^^f\^X^^^^(D-k^ts^ #^#l^:fci)^3:feJ:Z/4 l;{±. P Q Q t^^-^-T^ T 5 ^ 
LT, Y344, W346. R228. N229. K377> R406. R408. 
D4 2 4^ ^;V3-;^t-^^-t*T5 LT{±. Q76, D143. H144^ Dl 

63. Q168. L169, if <^IBSt75«* -5 o 
[0 0 3 4] 

^fz^ *mgcoefc^MPQQGDH{i. le^J*^ 1 l-|Bft$ti--& P QQ'K^tt^^l^s- 
js^-rt: Kn'^"^--lftC:fev^r. i3}y/^y^h.>{-^-y<r>i^%\z^^~-^^r\JWBLtI/t.fz\t 

^2^^^-y\zm^-f7k,T\JWLh\.X\t^ P 2 4 8, G 2 4 7, Q 2 4 6. D2 5 2. T 
3 4 8 ^if«OIfim75*^:2.o 
[0 0 3 5] 

i /c. 3j5:^?a<^3c^MP Q Q G D Htt, SP^Sl^^<^MttS2:##jttci3tt*fSte't''0 
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[0 0 3 6] 
[0 0 3 7] 

[0 0 3 81 

[0 0 3 91 

izMi-^f^mm^TLtz. Rx/yxii. ^^m^\^±Lfz^^mF q q g d h ^ 

[0 0 4 01 

inetobacter calcoaceticus) LMD79. 41 

T 5 ymBs^j*Jfct5!i-* i:> nMrnm^tf^-fif-x^ nnmt 92.3% (vi5^-^-;n5?ij# 

o-C, -?-CDJ: ^ ^: l-tfz\,±^f\.i>X±<Dmm\z^^^XT ^ ym%^-^^<DT ^ yWBMXiFL 
mtS^ab'&v^i4t*X^i--5>C:i:t::J: 19^ i?&M<^PQQGDH J: 19 %-«l«i::^t-r^f^ 
ffll^T&^iSTL/t. -BLXf/lL\U ^^14**|pJ±L/>:a:^MPQQGDH^#;2.C:i:**-C§«& 
o itt^o^^MPQQGDH^;i/3-;^liJi7ic*0^^>2p:f|gg<^iffiHl*ltC'^itL*o 
[0 0 4 11 

;S|^^SPQQGDH=Sr3- Kt* ^itfe^^r-^trD N A»f>T-«r5fi:^i-* Cl t J; »)#(b:}X 

^ — ' ;%'i^-^''y =~ (Ac inetobacter baumanni i) ^ va. — K 
• j:.;!/^^ -9" (Pseudomonasaeruginosa) ^ ^:x— K-=t-^->^ 
• -f^^" (Pseudomonas put ida) x 3.— Y^-yTs ■ y Jl^-^V -y 
7s (Pseudomonas f luorescens) > if 7 9 — - ^ 
>'^^<7)^'fbM^T^^n/-?^xi; ^7 A • yV-^^"^^ 9- (Agrobacterium 
radiobacter) , J^v^U • ::3'J, ^ VzT-y-^ • :x--X2-y~yX (K 1 
ebsiella aerogenes) m<r>mnmm^mf^^liii^'<^^^o fzi^L. 

>'-^ifoTO^PQQGDH«rM^-r-2.^: LV>o 
[0 0 4 21 

^MPQQGDH^n - K-rsitfe^«r5fc^i--2»:*fea: LTti. 3i'^ff*3*L^it^« 
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fC(i. -^Jx-if rt3lt<7>^>;/ b (TransformerMutagenesis K 
it;ClonetechM, EXOIII /M ung Bean Deletion 
Kit;StratageneM, QuickChange Site Directe 
d Mutagenesis K i t ; S t r a t a g e n e if) <^'j^ffl^ SK^^Ji^ 

V j^y-'ifmM.KBm (PGR) mmTb^mifhti^o 

[0 0 4 31 

97.5 Kt LT{i> -^Jx-tf. Jiv'j^U tT - 3 U- (Escherichia coll 
) ^m^^^^^h-th^%\Z\ti>B luescript, pUCl 8 ^ if T&^-^ffi-C § o 
LT{±, Mx.{i\ J^^/j^i; HT • n y - W3 1 1 0^ J^i^ji U H 7 • 3 U 
-C600> J^'>J^VllT-3i;-JM109^ U liT-3V-DH5a* ifT&^flJ 

v^o Hictt, TiTm*^^^^'^^ (t^x.{dr. =i>'tfx ^^^-f J Ml 0 9 ; M^mm. 

[0 0 4 4] 

§So ^^tC, PCR?£<^flJffiiCJ: PQQGDHit<Ei^=^'^tfDNAif>l-^#'5>^i: 
[0 0 4 51 

2is:||0J^;i3V>T. P QQGDH^n- Ki-^S^£i^1r#;S>:^&i: LT{±. :^(^J;d'&:^ 
fe7&^#lf ^tt^o 'pHlx.t^Tv^^ h^^^^S'- • *;V3T-fe'r :^;^NC IB11517 O 

m^^^^m. mmx^fz-^. m'km.^m. mmmm^mm^m^^x-Dn K^mmvfzi>(o 

';-T-^:|im^^^^-i:MDNA<^¥ri-*«*:/^:f±ft«*^®t*i3V^TDNA'; if- 

m^mm} A L 7t ^ - <7) -7 - - 1 ^^rstto^m t L T X V - - 

[0 0 4 61 

mkk.^ir ffi^L. ^^m-<^i5'-;6-^GDH«r=r- Ki--&it^5^=^$^15^1- 

CIBl 1 5 1 7 0^-fe#:DNA{i. *#:6<Jl3{i£ILTOi: d LT$RflX$*L;5o 
[0 0 4 71 

mnL. ^^^x. ^fiimm^'^^^tizii^pQQ^m^^mt't^GDRmi^^o 
(sDs) m<D^mf^^M^mm^Mo ^hiz^ ^mm.m'^y\yy^'fv7.*&M<Dii^ 

[0 0 4 81 

±m<DX')KLxnhiifzmmmi-hDNAi:^mmm-t^Kii, ^^mK^-ox, 

[0 0 4 9] 
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[0 0 5 0] 

Xii. -fiJflx.tfJ^i'x V t:T • 3tJ ^m^WL^^t-t^^^KltL amh da g t 1 0 
.Lambda gtll i^j: i^-^mW^^ii^ o tfz. ^ < V t LX ii. MK.it. :r~ 
i/j^V ■ im±Wi^mtir^m^Kii. pBR322.pUC19 >pBlu 
e s c r i p t ^t'i)^^^^fi^o 
[0 0 5 11 

§ * £^-r L D N A <7)^ »f i^i^m L fzu mmm tm-(Dm mmm t:m^^^'£^ 

Wii^^^o M^J^DNAif>ti:^iJ'iJ'-DNA®f>i-t«r^^$-^*:;i5-?*fi. <&^<^DNA 
U **--tf=Srfflv^;2>:^i*T'^^x{fi 'B?lJx.^f^ttt?DNA||f>^-0'^tlP*®t'^^^^-8lfjt 
<^#«*)^ <^ T - - V > ^^(D^k. D N A U -HcO'fi&ffl X m^t) D N A if>T- 

iiX^:ho 
[0 0 5 21 

o^i/i U t T • 3 U W 3 1 1 0 . V li7'=ii;C600. o^Vx V T • =i U H 

BlOl . J^ViU tiT • ni; JMl 0 9 . J^e^iU liT • DH 5 a'Srif'S-ffl 

[0 0 5 31 
[0 0 5 41 

[0 0 5 51 

±M<D-iim\zxy)'^hixfzv QQ^m^^'^mhir:hQ'DB.m^^(Dm.w^mit. s c 

ience ,^214^, 1 2 0 5 ( 1 9 8 1 ) mam^tL/iv>'7':f ^'>fei3 J: j^K 
t/;o t/.:, GDHOT5ymi^^Jfi±ifl<0J:^^w^^$^^fc:^^ie^JJ: iQ^^tTto 
[0 0 5 6] 

±fB(^ J: ^ LT. — tty:: P Q Q G D Hit{5^=-^#^-t 

^i^x.^i^iJ'-j: i9> V QQt^mm-^^-t^W^m^zx^mx^ :h^^k.^i^ ^ — ^(D^' 
Afix GDHjl^^^S:'f^#1-;SMmx.'^iJ'^-:6>P>tlJI5SP*^PCRfelCJ: 19 GDH3t^ 
T-T?*-5DNA*liIiRL, -ffe*^^^ -©fM-iite-^^-^^ i 15 -So 

. [0 0 5 7] 

PQQ^j^tl'SrJ&1-*0^i^fc LTJix ^ ^n^'f^^ x U A (Methylobact 
e r i urn) m^<^ 9 ^ -J^'^it^&MM. T-tY^^^^^- (Acetobacter 
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) (Gluconobacter ) Ji<^WB. ^^^Vn'^'t-U 

(Flavobacteri um) J||> Vi- V^i-:^m. Ti/^ h^^^ ^'-^^(D 

10 0 5 8] 
[0 0 5 9] 

±^m.&mKX^m:-^^:hm.^^^^ ^r^tLXii. RSFIOIO SJfeco^^^^J^- 

^) t < 3 >'=s-^i-^^^ ^-5{>^i^^- K^■^>^Mm^^f|Jfflnrtl■c- 

$)^o 1?flx.^^^ p KT 2 4 0^ pMMB 24^(M. M. Bagdasarian ib, 
Gene, 26, 273 (1983)). pCN40 .pCN60 %(C. C. Ni 
eto Gene, 87, 145 (1990))^pTS1137 ^=Sr ^ t 
ib^X^^o tfz. pME 290^(Y. Itohib> Gene, 36, 27 (1985) 
). pNIlll. pNI20C (N. Itohib, J. Biochem. , 110, 6 
14 (19 9 1)) i)flJfflT-^;&o 
[0 0 6 0] 

T-y^V/^^ ^-mMmxit. pWU4 3 ^(W. Minas P>, Appl.En 
viron. Microbiol. , 59, 2807 (1993)). pKT230. 
pWH 1266 ^(M. Hungerf>, Gene, 87, 45 (1990)) 

[0 0 6 11 
[0 0 6 2] 

u^\^x\mm'^%t^£mm\\.^mx^^\ii. ^ m^\t^ ^-fy^y^ i^^i^^j^. ^^-^^^ 

[0 0 6 3] 

(Dx^^j:PQQ^Mm^^-t^^^m<Dm^. §ft L< {±2 0-4 2x:mmx^^o 

NF^^ti^1^^-«toT#•i^-m>5:'5.>5^ 3c^MPQQGDH*«mjftJDlSt;^1-S^^^^tf?> 
tS^^WL. ecMPQQGDHS:^]g-r:&^ffl-^M^ML#-2>75«. 0^L<i±pH6, 

o~9. omB.<ommx^^^ 

[0 0 6 4] 

J§^%f <^3C^M P Q Q G D H «:^M-r * W#«:'&tf^#T£*-?-<^ t timv. fUffl-f 
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[0 0 6 5] 
[0 0 6 61 

^Jxif> ■b^rf'y^':^ (Sephadex) (7 r ;v^'>T7nM i^) ^fc'lc 

DEAE-fe7Tn-;;^CL-6B (7 rJV-^-VT/^^ > ^^^'■^ 

;v-f7T n-TvC L- 6 B ("7 7;vv>/T>'-vM ^tx ^) ^(n>i3 v u-^ \- v ^ — 

SDS-PAGE) 6<J^C#-0/^♦:/ K^r^-tS^iw^'fb^tL-CV^^i bv^o 
[0 0 6 7] 

y 7.i^miK®?^^G0 0DO7SMl::?#^PfLTv>^ ^)(^^ffiv^-|,ii:3&s-e§;ao SfM^ 
O{iG0 0D<^^«T^-eabi9> ^r:d*-e%> PIPES. ME S ^> L < ttMO P SJ^^ff^:6« 

[0 0 6 8] 

'Sr^«l't**#fi<J^r:^^t LT(i. -POx-t^TOtD^ -7 h (Transformer Mut 
agenesis Kit;ClonetechM, EXOIII /M u n g Bean 
Deletion Kit;StratageneM, QuickChange Si 
te Directed Mutagenesis Kit;Stratagene 
if) <^i»ffl> lScV^J±>KUp<7--lfSmiSi* (PGR) <^flJffl76*^lff?^x*o 
[0 0 6 9] 

:^l&?9-eii> iB^J#-f-l fr;:^$tt-g) PQQGDHO 7 6ii. 1 6 7{iz:. 1 6 8fi, 16 
9fi> 1 7 0fi[:feJ:tF2 4 5&tC«iL. -?-<^)T 5 y msm#=^flP^ L/i i: ^ ;5>. 
^tt)&*3fc#$tLyi:PQQGDH3c^#^#;S.Cli:56*-C^7to LTI±. Q7 

6K, Q168A, A170P, E 2 4 5 D, (Q 1 6 8 A + L 1 6 9 G + E 2 
45D), (Q 1 6 8 A+L 1 6 9 P + E 2 4 5 D) , (Q 1 6 8 S + L16 

98), (Q168A + L169D), (Q 1 6 8 S + E 2 4 5 D) , ( 
Q168S + L169E), (Q 1 6 8 A + L 1 6 9 G) , (Q 1 6 8 S 
+ L169P), (Q168A + L 1 6 9 A) , (Q168A + L169 
C) , (Q168A + L169E), (Q 1 6 8 A + L 1 6 9 K) , (Q 
168A + L169M), (Q 1 6 8 A + L 1 6 9 N) , (Q168A 4- 

L169P), (Q168A + L 1 6 9 S) i^i.Xf (Q168A + LI 
6 9T) 76*#t'0^ Lv>o 
[0 0 7 0] 

;$:^^-Cti. ia^J#^nz^$tL-2)PQQGDH<^)2 Ofe. 7 6^> 8 9^. 1 6 8fifc 
, 16 9^. 2 4 5fi. 2 4 e&^ltrs 0 0^l'«BL. 5 ^ m«il#*f^^b7t 

h^h. ^^14)6*5!c#$iL^cPQQGDH3IC^#^=S:#*C:t*«-ei:feo 
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ll>).K20E, (K89E + K3 0 0 R), Q 1 6 8 A, (Q 1 6 8 A + 
L169D), (Q168S + L 1 6 9 S) , (Q 1 6 8 S + L169E 
), (Q 1 6 8 S + L169P), (Q168A + L 1 6 9 G) , Q16 
8D. Q168E, Q168F, Q 1 6 8 G, Q 1 6 8 H, Q 1 6 8 M, Q 

1 6 8 P, 

Q168S, Q168W, Q168Y, (Q 1 6 8 A + L 1 6 9 A) , ( 
Q168A + L 1 6 9 C) , (Q 1 6 8 A + L 1 6 9 E) , (Q 1 6 8 A 
+ L169F), (Q168A + L 1 6 9 H) , (Q 1 6 8 A + L169 
K) , (Q168A + L169N), (Q168A + L169P), (Q 
168A + L169Q), (Q168A + L 1 6 9 R) , (Q 1 6 8 A + 

L169T), (Q168A + L 1 6 9 Y) , (Q 1 6 8 A+ L 1 6 9 G + E 

2 4 5 D) , (Q 1 6 8 A + L 1 6 9 P + E 2 4 5 D) 5.t>*Q 2 4 6 H(^am56«#l^M 

[0 0 7 11 
[0 0 7 2] 

mm^nfz^^^>^-^i^M<i' (1) T;^^^•7^>m> i^'ji'^^ym.. a-^v^)^^^)^ 

10 0 7 3 1 

m.^nmm.^m^K^\^>xii. pQQGDH-^«{i. mm<ommi,zx^x'i>m^j:^7!)^ 

0 0-2 0 0 0 U/mgO|iffl-e03itwfflv^ibtLSo 
[0 0 7 41 

u^^T. y 'J y<Dm^mt. 1 ~ 9 0 % (miJt) (^mrnxmsicf^^tis^^'t lv^o 

[0 0 7 51 

m.. ^-ti'mMMWi. QooT>mMm.-f^}fifmihf\^^^w^mw.(o^mt^. o~9. 0 
. 1-30% (MJfc) <nmMxm.m%f^^o 

[0 0 7 61 

'ffi^T-§;S)T;vy5 Vi: L-C{i. ^jflL?tT;v^^ > (BSA) . IPfiT^V^^^V (OV 
A) ^fc'jO^^if ^tL>5>o #ICB S AW^ l-^^o I^t;v:/< ^o-g-^ii, $f^L<Jil 
-8 0% (MJt) . J:»)»tL<fi5~70% (mgJt) c^^ffl-C-ffiffl ^ttSo 
[0 0 7 71 

^ P>t^'ffe<75^^'fb^J^if^PQQGDHO^ft4c#tcMv^^»^S:i??^ 

v^o 'eflx.tfPQQGDH^'g'tfjS«m^^3fe'fb^PJ«riS'^-r^:^^iS, ^^'fb^J'gr-g-tfig*^^ 
P Q Q G D H SrSB-^-t- * **v^±PQQGDHi: ^^<b^J ^i^W^Stw iclB-g- 
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[0 0 7 8] 

tc^v^T, *;V'>'>A'f :^->'<^)^:tl:{i. 1 x l 0 - 4 ~ 1 x l 0 - 2 MT^-S r i:**^? 
[0 0 7 9] 

[0 0 8 0] 

lXf')P>i}-tb^^mT!)^hM1K^fttiT^ ym<o'^^m:ii. 0. 0 1~0. 2ms%"cab 
[0 0 8 1 ] 

'e-<^'^«{io. 05-0. 5m»%-c*-i.i Lv^o 

[0 0 8 2] 

Lv^o :ir#fi^ ii h U * y y Ym.mWLi)m ^ M if. :^ ;v a t 

[0 0 8 3] 

[0 0 8 4] 

mt-t^ho :^^m<O^Jl^:3'-XTyty(^y hti, :*:^5girt^^5S:^MP QQGDH^:^!? 
QGDHJCinx-T. T-y't^ l,z£-^m^j:^WWL. p^r'^a^-^-, ^ ^ 'j :/ V- v h > * - 

*o?§?eti:UTm«-t&c:i:;&*t?#So lift L< f±2^l&5§oa:ggaP QQGDHt±^n>ffc; 
[0 0 8 5] 

ji-i^-t i: 'felC5}^';-7-i^3ii@^$,;&v^{4m=^±t::®.«@^LT'& J; < > tfz:ifih^ 
a^'g-^-l*-t:Mv>T^) iv^o &t L< t42^^§?O^^MPQQGDH{4*n>fbL/c?^^-e 
m;g±t^@5e'fbi--5>*^ T^KS^om^-eS^'fbL, FQQ^m<omtLXttziimWi'¥ 

QGDH=S:*-**>'m^±tC@3g'fbL^^. T<ymt:^-t^m^X-^mhXVA^^)l^T 

tiiiE#2 004-3095576 



#M 2004-060283 



^--J : 17/ 



[0 0 8 6] 

PQQ:13 ilFC a C 1 2 > i f'-f ^- ^J' - =Srtinx.-C-^iaj^ 1^^^-^ ^ o > 
[0 0 8 7] 

l^^aPQQ*8t:??tt^^;i'3-j^Jgi7K^^*0|ia-/^j^$ KpNPG5(±. 
pBluescript SK (-) <D-^ ^%^\,zr -y^ Y^^^ ^ — ■ ?t 

e7v>^(Acinetobacter baumannii) NCI MB 115 17 

s o ^(ommmn ^ wmM<Dwm^-^ zk, t tzm^m^] h $ p q q 

[0 0 8 8] 

%mm2 : ^^MPQQ^#'ti^;V3--j^J3Jj.7X*0*cD'f'^M 
H^^l[PQQ'K^14i5^;i^3-;^»^^maf5i^=S:-^tpmmx.7'7>^5 KpNP G 5 t 

^tw, QuickChange''''^ Site— Directed Mutagenes 
is Kit (S TR AT AGENEM) ^fflv^T, -^-O-T^n h n-jvictj^oT^^^atS 

-2>amx.7'9;^5 K (pNPGSMl) =&15t#L/^Co 

pNP G 5 t@B^J#-^_4iam<^'^^:tV iJ' l':t^ FSt/i ttii/fflMfitJ^^^^t V 

i/jv^' 5 5 vmt^Mm^i^/w^^MPQQ'Jfe^te^^JVn-y^mTKm^mirn- 

KI-^amx.-/^;^^ K (pNPG5M2) =^^#L^Co 

pNP G 5 i:ie^J#-^ 5fem<^^^:tV r*"^ Y^Jf^fthW^m-^^^^^ •=f 

%irV:^^V^^\iZ^ ±fB:&^i:|^;|tt;LT@E^J#-f-2|fi«cDT^ ^meS^iJco 7 6#g<^ 
^;v^^^ :^**;^U^->tcg|fe$tL/i^^MPQQ'iet#tii5^;V3-y^»*S^=Sr3- f 
-r^M^x.-/^;^^ K (pNPG5M3) ^r^^fU/Co 

pNP G 5 tSe^J#-§-6|Bm<^^^:tV ^^"^ K:5.(yfi ttt Wfi^J^:-^^^ U =^ 

pt^' U':*-^- KSr^tC, ±|B:^^t|^#t'LTiB^J#-^2fBm<7>7 5^miE^iJ<^7 6#i<7? 

>'*«^f^:}-->tcgi^$tL7^:^MMPQQI£^tt^';V3->?.|Ji7l<.*S#^3- K 
■f K (pNPG5M4) «rfl5l#L/Co 

pNP G 5 ^:i2^J##7iBm<7)'^^:ti; =f^^ V:^^ K^SlO^CI tLfc^BMfi^J'fc'^^:^ U =f 
^iS' V;}-^ K=S:^IC, Jiffi:^T*t l^filtl LTIB?IJ#-^ 2 fBm<^T ? ^miB^J<^ 7 6#a(7) 

K (pNPGSMS) S:fl5l#L/co 
p NP G 5 i:iB^J#-i-8fBmO'&^:tU V:^^ VlSLXf^Khmm-^^^^^ ') ^ 

i; y V kzm.-^ $ tLfcg^^M P Q Q m^'&.ir)V a - 4: =r - Ki" -5 
m^x.T'^;^^ K (pNPG5M6) l!l#L/Co 

p N P G 5 t iB^J#-^ 9 |B@<5D>^J^:^- V =f l^*-^ YlSLXJP:iiXt-iimm^J:^l^^ V ^ 
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- Ki-^amx. T'^X ^ K (p NP G 5 M7) *TOL/io 

pNPG 5 fc@S^IJl=-^l 0|B^<7)'g-^:^iJ VSLXf^fLhi^mth^J^^jSL^') 
•=r^i/V:^^Y^m'. ±ie:^^i:IWl^iitTSE^J#-^2|fimfiOT5 y^ifi^jO 1 6 8# 
V/iV^U >tca^$tL/^^MMPQQIK^14^^;V3-;^m7ic^0*«r3- K 
K (pNPGSMS) ^m^Lfzo 
pNPG 5 i:I5^J#^l liam<7)^^:rV Y'^XfCfitmm£'k^^') 

i<^^^;v^ 5 >^«T7-Vlceg|?tt/c^^MPQQ'eK#tti^;V3-x®i7K^^*'Sr3- 
Y^^m.^k-f'7y^^Y (pNPG5M9) =^^#L/io 
pNPG 5 i:iE^iJ#-^2 2tZm.(D^^t') ny.^ V-^^ Y'&M^ixhW^^'^-f^'k^^^) 

-r^jamx-y^;^^ K (pNPG 5M1 0) «r^#LfCo 

pNPG 5 i:ie^J#-^2 SK^O^fiS;:^-'; =f^^ K25:r>'c:tLii:ti^etl^^^:ti; 

^ ^ l^ti- YRX/:iiit:^^m^J:^^:^V ^^^Vt^ Y^mz^ IMIS^tnmz'LX 

WM%^ 2 iBm<o T 5 y mw.n(o s 9 #i <^ u v > 5 3 0 0 #@ <^ u >^ 

x'::^^;^^ K (pNPG5Ml 1) «rfl5l#Lfc:o 

p N P G 5 tiB^J#-^ 2 5 IBmo-^^^t- U J? iJ' W ^ K:S.a*^: tLtffiM6*i^>^^:a- V 

- K-t;&m^;i-7'9X5 K (pNPG5M12) ^m%\^fZo 

p NP G 5 tWmm^2 eiamJ^-g-^:*-!; =f^i^ V:^^ K3l0^ittfcffi:|i6<J35:'g-^:^U 
a-j? ^ Ix:^-^ K=Sr^t;, ±ie:^fei:|WI#(rLTIE?!l#-^2lBm<7)T5 ymiB^JO 1 6 8# 
^<D^)V^ 5 >'^>*-tU 1 6 9#i<7)n-f e/>>&^-feU >'t::M^$tLy;^MaP QQ^ 

#tiiy;V3-xm7K«S^^3- K-r^am^T'v;^^ K (pNPG5M13) ^?5l#L 

/Co 

pNPG 5 tlB^J#-f-2 TlBmo-^^r^-i; ::r%^ YW^f^^tm^m^J:^^-^') 

::fy^V'^^Y^mz^ ±Mz-^mhw\m\zLxwj^m^2%^m.<r>T^ jnMn(oi e 8# 

MPQQ^^1*i5^;V3-;^lBi7lc^Sf^S:=r- Kf^a^x-t/^:^ 5 K (pNPG 5M1 4 
) ^W^Lfzo 

p NP G 5 tmm-^e 6mm<D^^tv ^^^ut^ YR-c^^ititmn'^^j:^^:^') 
=f^^ v^f-FSr^ic. ±m-^^tmmzhxmm^-^-2Mm<oT< y^w,m<Di 6 8# 

QQ>B!c^ttiJ^Jl'a->^lK7}c^PI|=gr3- K-rSffi^x.T'^;^? K (pNPG5M15) 

pNPG5ti£^ij#^6 TiBftcT?-^^*'; v^-f- tvfc^faffie^j^'^^:^- u 

::f>?^W:^-^K^^l;, ±IB:^T* i: IWl^t^ fClB^J^^ 2 |B«<^T ^ / ^IB^^JO 1 6 8# 
U<0^}V^ 5 >i6«-tU 1 6 9#B<^n>r->>'**-/nU >'Jw®^$tL^^MSP Q Q 

>Eet^14^^;V3-;^lB£7lc^i^#=S:3- K-r^amx.T'^;^^ K (pNPGSMie) 

p NP G 5 i:iB^!ll=-f-6 8lBm<^'&^^U YR-C/^fitmnm^J:^S.^V 
d'^J^' V:i-^K«:ilt'. ±®:^^fcTOtcLTiB^J#-^2|Bm<^T5 ymBB^J<^ 1 6 8# 
B<Oir)V^ ^-yT^r^'-yiZ^ 1 6 9#gon^i/>/:d«^ij i/yjcfilfe^ttTt^^MPQ 
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Q|S^tti?';V3-:^«»»=^3- Ki-;!,^^^^^;^^ K (pNPG5M17) 

pNPG5^ pNPGSMl. pNPG5M2> pNPG5M3^ pNPG5M4. p 
NPG5M5> pNPG5M6> pNPG5M7> p N P G 5 M 8 . pNPG5M9. p 
NPG5M10. pNPGSMll. pNPG5M12> pNPG5M13^ pNPG5 
M14^ pNPG5M15^ pNPG5M16, p N P G 5 M 1 7 O^M^x.^^:^ ^ K 

x-izmn^y^y^y y't)v (j^i/j^v nr • ^u- jmi o 9 ^M^^^ 

[0 0 8 9] 

mmm2X-nfzmMx.^^:^^ KpNPG5M10DNA5;£/ g^ftUKR^^BamHI 

mTkAmi^m^^^mLfzo ML/::DNAtB amH I is J:CFXH o I "e^lffLTtp T 
M3 3 (lA^g) t^T4DNA'J*'--tf 1#1£T-1 6t:. 1 6 B^pr^mfS^-^^ DNA^ 
Mf^LfZo m^LfcDNA{iJ:.v'iU • 3 V DH 5 a (7)a>}£7^y h't)V^m\'^XM 
nn^^nofzo #'^tL/s:5im-/7;^5 K^pNPG6Ml t-^^LfZo 

pNPG5> PNPG5M2. pNPG5M3. pNPG5M4. pNPG5M5. p 
NPG5M6, PNPG5M7. pNPG5M8. pNPG5M9^ pNPGSMlO. 
pNPGSMll. PNPG5M12. pNPG5M13> pNPG5M14. pNPG 
5M15. PNPG5M16, p N P G 5 M 1 7 5 KiCOV^T ^>±fa:^ 

mtWim-LX^tM^y^^ K=^^#Lfco nhfifz^m.y'y^^ K-etL-PttpNPG 6 
^ PNPG6M2. PNPG6M3. pNPG6M4^ pNPG6M5. pNPG6M6 
. pNPG6M7> pNPG6M8> pNPG6M9^ pNPG6M10. pNPG6M 

11. pNPG6M12. pNPG6M13, pNPG6M14. pNPG6M15. p 
NPG6M16, PNPG6M1 7 t^^&L/vTo 

[0 0 9 0] 

->aL- K^-^;^ • y^tJ^TE 3 4 9 3 iUXm^l 2 2 9 S-f-) «-LBGJt* (LB1& 
Jfe+0. 3 -bD-;v) T'3 or. 16NpTO«L. M't-^^M (I 2 , 0 0 0 r p m 

5mMK-v >mmmm. (pH7. o) 8mi=^ijnx. mi^^mmi^tzo wm^^L^^m. ( 

12, OOOrpm. 1 O^M) JiJ: «) B#^:la|JRLs CloB#t-*?^ tfc 3 0 0 mM'> 
^-^n-j^^r-^tf 5mMK-U>mj^®t£ (pH7. 0) 0. Amlim^.m^^m 

^Lfzo 

B«^^Afetc|feWL/i3n--i 19, Emtt^MMmmi^imzo 
pNPG6, PNPG6M2, pNPG6M3> pNPG6M4, pNPG6M5, pN 
PG6M6, PNPG6M7. p N P G 6 M 8 > pNPG6M9> pNPG6M10. p 
•NPG6M11. PNPG6M12. pNPG6M13. pNPG6M14x pNPG6 
Ml 5. pNPG6M16, p NP G 6 M 1 7 <^#^m^7:^ 5 KJC0V»-C^>±|B:fr^i: 

10 0 9 1 1 

GDH?Saoil!l5^:frj^ 
SUSIES 

D-i5^;V3-;^ + PMS + PQQGDH -* D-^^JVriy - 1 , ^-y^^y + p 
MS (red) 

2PMS (red) + NTB -» 2 PMS + ^^*;Vvif> 

h (PMS) (red) iz X h h 7\r^) ^ AzfJi^- ( 
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NTB) (DMynKX •)B^$tLyi:y;^;Vv-if VO^^ti, 5 7 0 nmX'^^^m^izX ^ 

(3) lorn 
urn 

A. D-i5^;W3-;^-M : 0. 5M (O. 9g D-:/;U3-x (^^*18 0. 16 
) / 1 Om 1 H2 O) 

B. P I P E S-Na OH^1t?0[, pH6. 5 I 5 0 mM ( 6 0 m L OtK^JI-JIS L 
fzl. 51g<^PIPES (^^»3 0 2. 3 6) =Sr. 5N N a O H l^vtfiFlL^ 2. 2 
ml<^10% Triton X - 1 0 0 =^ jJDx. ^ o 5N N a 0 H 4rffi V^T 2 5 ^T? p 
H=S:6. 5±0. 0 5 llp^L. TfC^rJnxT 1 0 Cm 1 t L/Co ) 

C. PMS^?S:3. OmM (9. 1 9 m g i h •9-;V7 - b 8 
17. 6 5) /I Cm 1 H2 0) 

D. NTB^IK: 6. 6mM (5 3. 9 6 m g<^- h n?" > 9 (^^»8 
17. 6 5)/^10mlH2O) 

E. : 1 mM CaCl2, 0. 1% Triton X- 1 0 0, 0. 
1% BSA*-^tr50mM P I P E S -N a OHI^WtS (p H 6 . 5) 

1. 8ml D-^^;i/n~;^i#?i^ (A) 

24. 6ml P I PES-NaOHj^«^ (pH6. 5) (B) 
2. 0ml PMSIt^ (C) 
1. 0ml NTB^§?£ (D) 
[0 0 9 21 
1^1 1 





p\PEsmmm 


42 mM 




30 mM 


PUS 


0. 20inM 


NTB 


0. 22nM 



[0 0 9 3] 

3 . 0ml (OKiBm^^m.-^mk'^ {.•:f'77.f-v^m) AtL, 3 7 "ct? 5 ^^m^ms^^ L 

0. 1 m 1 <^^«-^T^^jnx.. m^^-icg:^bt:?i'g-Lfco 

5 7 0 nm-Q<r>is^\z.n^h^im.<0^1^^Z 7 TC(w^^L^d*e>^^3feJKti-t:'4 ~ 5 
IB^L, ffim<^)^SD»llt^SB^3&»'bOl^^;fc^9<^)A0D«^t^»L7t (OD-r;^b) o 

1-0. 8U/m Uc^Jg^L/w {^W%<o^m'&.(r>fzt>\z-:f'7 7^'i-yi7^^-':r(r>^mi^ 
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U/m 1 = lAOD/m in (AODx;^b- A0D-/9>'^) XVtXdfl / (2 

0 . 1X1. 0 X V s) 
U/mg= (U/m 1 ) X 1/C 

V t : Mim ( 3 . 1ml) 

V s : -9- > ( 1 . 0 m 1 ) 

2 0 . 1 : >>^i^;l/v^f i / 2 5 V 

1 . 0 : ^^ft ( c m) 

d f : ^^^m 

C :^^^(Om^WkM ic mg/ml) 
[0 0 9 4] 

500ml OTerrific b r o t h =lr 2 L#:&P 7 9 t3:^&L> 12 1*0 
. 2 O^W:t- V--/=Sr^fv^ iJcJ^M^iEBMoit/i;^ h VT'b-^^i^^* 1 0 0 
fi g/m 1 i d KmiUVfZo Z.(D^mK 1 0 0 At g/m 1 <r>^ V V^h^^ > =Sr 

#tfP Yl$:NkT*^46 3 or. 2 4 BtP^Jt^bf^v-^- K-^-^:^ • ^^;5^T E 3 4 9 3 (p 
N P G 6 M 1 ) 5 m 1 mat. 3 0 °CT' 4 0 ^F^@^m#i§« L/Co ^m^T 

m<DPQQm^^^)V::^~7.m.:i^mmm^mi. tirlS«S!l^t':fev^-C. :^«f^lmlS 
1 2 0 U/m 1 7?*ofco 

^mmi^^M't-^^mKxnmmL. 2 omMv ^m^M (ph?. o) t'M?^L7tm 

, M'^miSmKX^m^L, Mt-ii'C^^^^ffv>. ±?t?^'^M^mfc LT#7to #f>tL 
/iffiS^Tl^^rH i T r a p-S P (T v v ^ A - 7 r T) ^ ^i" 7 A ^ n-r 

hiJ^^^'f-tcJ: «5^S| . JitiliLfCo ^^CV^-Cl OmM PI P E S -N a O H^^tSI (p 
H6. 5) -CSW Lfct^tc|«-^;g7&-'l mMi3^;g> J: ^ (im^fb^^Vv-^A^r^JnUfCo *^ 
HHiTrap-DEAE (T-^ v ^ A - 7 r ;W'>T) ^ :t 9 A iJ' h 

y-i-i,zxy)^m'mmL. mMmmnsh^ntzo t^^fbtLTt^p^pii. sds 

-P AGEfi<ItC{5(?^— jSr/N*^ K«r^L/Co 

pNPG6> PNPG6M2. pNPG6M3. pNPG6M4. pNPG6M5. p 
NPG6M6. PNPG6M7. pNPG6M8. pNPG6M9, pNPG6M10. 
PNPG6M11, PNPG6M12. pNPG6M13. pNPG6M14. pNPG 
6M15. PNPG6M16, p NP G 6M 1 7 Va- K-=&"^;^ • y-^^TE 3 4 

9 3 W'W^mi^ o T t mm\^ i^xmrnmrnm^^ t t tz o 

[0 0 9 5] 

m.<om^\u ±Mmwm^-^m(D&9.wt^^mt^^xmm\^fzo ttz. 

^Kmm<^PJ^|W|;|t^«2tK:^'^<b$-^-C|IML7to ^:^*^2 A^2 
B. ^6, ^9, ^1 4S.i;^^l 8tC^1-o 
[0 0 9 6] 

jgL> vji'^t-Ts^mmt vtzm^<Dm^m.^ i oot vfzm^(7y^Mm^^i(>fzo -^y^ 

\-7.^^%m^h\^fz^^(n>mmm-%^mzM\.X\t. O. ^yi<ry^)\^\--7.=^^^ 
Pi&L-CfS14iij^tCffiv>;to ^^^Sra2A. S2B^ ^4, ^5. ^6, *9, ^ 

11.^13,^14 1 8 ic^-To 
10 0 9 71 

tBiE# 2004-3095576 
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^-i^ : 22/ 



^mTQQGDE^mmmmsvymi . mmm (imu caci2. if^u pq 

Q=^-^tflOmM PIPES-NaOH (pH6. 5) ^X-U^L. 5 8 X^T'^^St^ 
[0 0 9 8] 

0. 2 2% T r i t o n-X 1 0 0 t#tr 5 0 mM 'J ( P H 5 . 0-8 

. 0)^0. 22% Triton-XlOO ^'^ts' 5 0 mM t^mi^®^ ( p H 3 . 0 
~6. 0), 0. 22% Triton-XlOO ^-^isb OmM PIPES-NaO 
nmWU (pH6. 0-7. 0)^ 0. 22% Triton-XlOO =S:'^tf 5 0 mM 

Y')y^mmmmm (vm . o~9. o) <^-cwm^^^m^\^fzo m^^mii^Tiz-r 

[0 0 9 91 



miE#2 004-3095576 



#M 2004-060283 



^--J : 23/ 



1^2] 



A 









Km 

(Mai) 


Km 

(Glc) 


mm 

P H 




Q76N 


49 


66% 


13. 6 


3. 1 


6.4 


49. n 


Q76E 


36 


68X 


13. 6 


3.7 


5. 6 


42. 5% 


Q76T 


32 


84X 


10. 3 


2. 5 


6. 4 


49. 0% 


Q76M 


108 


81% 


8.7 


2. 2 


6.4 


55. 3% 


Q76G 


32 


84% 


10. 6 


2.2 


6.4 


58. 5% 


Q76K 


84 


32% 


29. 9 


7. 9 


6.8 


48. 4X 


Q168I 


231 


69X 


11. 9 


5. 3 


6.8 


27. 3X 


Q168V 


377 


7U 


13. 0 


6.4 


6.4 


32. 2% 


Q168A 


333 


37X 


35. 3 


10.4 


6.4 


59. 2% 




1469 


103X 


4. 1 


6. 5 


6. 4 


46. 7X 



^) itySm : (U/inL)/A280nincr>iift3^]S (ABS) 

Km (Mai) : h-:^ Ic^fTS Km fit (rnM) 
Kin(Glc) : i^;!/^-;^^**-^* Kmfii (mM) 



B 











K 2 0 E 


924 


105?^ 


49. 7% 


Q 7 6 M 


108 


81% 


52. 3% 


Q 7 6 G 


32 


84% 


55. 1% 


K89E + K300R 


1038 


81% 


58. 8% 


Q 1 6 8 A 


333 


37% 


55. 8% 


Q2 4 6 H 


686 


192% 


82. 2% 


Q1 68S-hL1 69S 


288 


33% 


73. 0% 


Q1 68A + L1 69D 


106 


18% 


IB. 8% 


Q1 68SfL1 69E 


270 


19% 


47. 0% 


Q1 68S + L1 69P 


460 


25% 


47. 2% 


Ql 68A + L1 69G 


170 


18% 


78. 3% 




1469 


103% 


43. 4% 



[0 1 0 01 

Q 7 6 K(r>^jvzt-7.^mn<omm 

0.4 5 U/m 1 <0Q 7 6 Ktr^A.tzTUKmnM'tm^Ltzo 

mSE#2 004-3095576 



mm 2004-060283 



-^-i^ : 24/ 



5 0mM P I PES-NaOHM®?a (pH6. 5) 
1 mM C a C 1 2 

0. 22% Triton-XlOO 
0. 4mM PMS 

0. 26 mM WST-1 (7K^^x h 7 W A mtlit^mmfM) 

TIBtc^1-i?';v3-;^»oS!i^:^^feict^v>, tmi: L•rffl$a7K^ i o Omg/d i^ii 

«lFi^;W3-;^;!K?#T8t (6 O Omg/d l) 07Ki|SO^fim^Jt«fl^L, 
[0 10 1] 

9^3|s|-«:3// 1 irMms 0 0;^ 1 ^Jnx.. i^^^inm2^»^o l:9-KtCi3tt'2)PK^Jg 

mt^^ie)> 1 oomg/d i«m?^-e<7)2,ic^a^t;*o^^^|Ji- 

Pl:i<7)i5^;V3--;^l::|r^jC)/co i?e> fflO^^tttt Bit 7 1 5 OJ^gib^JEff^S^rlseffl i|iJ5e 
±i&:^4 8 0 nmO^. ffiO^zaSti 3 7*C-C|li&L/io 
I1I2J:»?. O-eOOmg/'dl OfEH-C&$f^li:m'&«^$ ttfco 
[0 10 2] 

Q 7 6 K<D^}V v~7.i^m^<Dmu 

0.4 5 U/m 1 7 6 K «'#^fiTSK^&f^ll*P^ L/Co 
5 0mM P I PE S-NaOHj^«?gt (pH6. 5) 
1 mM C a C 1 2 

0. 22% Triton-XlOO 
0. 4mM PMS 

0. 26 mM WST-1 (IWjC'fbW^MSi) 

•9->7";Vi:L-C{il00mg/d l^TtiiSOOmg/'d 1 <7)y)l^::i-;^^^-:^K 0 
, 1 2 0, 2 4 0, 3 6 Omgy d l(D-7)Vh~:^^±m^l^tim^mWl\^i-Zo JllB^ 

h-:^iSr-^t^v^ 1 0 Omg/d 1 1 0 0 L> ^-J^tc 10 0 

mg/d I 0)^}Va-x^^tf^y^)P(7)m^m^'tftriftnMWmLfZo |WI;|tir-7;v h 
-;^«r^^ ^V^3 0 Om g/d 1 i?';!/ n i o 0 L> 3 0 Omg/d 

[0 10 31 

Q 7 6 Ec^^;u h ~-^i^mn(omm. 

{±. 0. 2 4\]Xmi(Dmmx'mmLfzo ^^^m4i,z^-to 

[0 10 41 

Q 1 6 8 Y<7)-7)vy-:^ffm^<7)mn 

Q 7 6 K<^-7;w h-y?>#ffi'^05|^,IWI;ftt;:Q i 6 8 V =^fflv>TflFfflti=SrML/Co 0^ 

{i. 0. 3 su/^mi (DmBx-mMLfzo ^^imsiizm-ro 

[0 10 51 

Q 1 6 8 A<D-^)l^ Y - :^i%miSL<^VlkU 

Q 7 6 K(7)v;i. f^ffl^c^SSMIHI^itlzQ 1 6 8 A^fflv^Tf^ffltt^grf^flfiL^o 
a. 0. 6 U/m 1 Oi^jS-e^SnLTto #S^=Sr^6 frC^-to 
[0 10 61 

{4. 0. 1 U/m 1 Oit^-e^iUL/co ^:^*ia7 l':^-to 

03, S4, 135, me, 07j:O, Q76K. Q76E, Q168 YRX/Q 1 6 8 A{4 
[0 10 71 

toSE#2 004-3095576 



#M 2004-060283 



^-""J : 25/ 



^-^■fyTs^ KpNP G 5 h i: UT, P C Ri*tr J; t9«3tit<E^4'<^ 1 6 

7- 1 6 QWir^^^A^M^SAL/co PCREfD{±^3 tr^i-M^f^^fSf-e. 9 

[0 10 8] 
[^3] 







K O D Dash 


DNA/|tU^^-€ (2. 5 1 ) 


1 . 


0 n 1 


T>-fU- h D N A 




1 . 


0 UL 1 




- (geyiJS^I 2IZIBSB) 


2 . 


5 UL 1 


•J V — 




2 . 


5 Ai 1 


1 0 X b u f f e 


r 


5 . 


0 M 1 


2mM dNTPs 




5 . 


0 M 1 


H 2 0 




3 3 


. 0 UL \ 



10 10 9] 

8 0/i 1/we 1 1 OLB:^Ab ( 1 0 0 ;u g/m 1 (DT tT v U > 2 6//M<7)PQQ* 

«#*it^t:^cm. tS'C^:^-^ (2 0 0 0 r pm. 1 O^K) «rfirv^. ilfSrlilJRL/co 
|iIJ|XLfc±^4r2 3tlCO^'f ^'n^^f ^--/l^- M-^1 0 l^ftUfCo 1 tS:<^-^-f n 

h->^i'*|-i-;&RStt<^^<bL/c^n->'«rLBiti& ( 1 0 0 a* g/m 1 <^T>'tf'> 
U >'t 2 & fiMiDV QQ^t^ts) 5 m 1 tt/cM^W-C^* ?S^I|l^=Srff o ^ 

[0 110] 



aiSE#2 004-3095576 
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^-v : 26/ 





' Jr P ATP 


^ 5B pg 
3<. 3^ E5i f/l 


ATI UX 


N167E+0168G+L1B9T 


6 4 % 




0 U /O 




4 9 5iC 


Ml R7n4Q1 RA^4-I 1RQY 


0 O To 


N1fi7l 401fiR^4-l 1 RQH 

IllUf L.T^IDOOTL.1 D3u 




N1 R7C-1-Q1 RfiQ4-l IRQQ4.I 1 7>lP4.t^ilQN 


Q Q tt^ 




1 5< 
«J 1 xo 


N1 R7P-I-01 RfiH-l-l 1RQA4-C1ftQfl 
N 1 0 1 C T VI 1 OOuTL 1 09i\T0 1 0»fu 


O 0 


n 1 ui U T Vi 1 uOl\ T L 1 uan 




Ml R7Q4-Q1 Rftn4*l 1RQA 
It 1 0 f OTy 1 OoutL 1 05IA 


A ft <y 

*f 0 


|i i U 1 U T 14 1 DOVTL 1 Oao 




Ml R7Q4-Q1 Rft\/4-l 1RQC 
niOfoTVilOOVTLI D90 


7 10^ 


lilDf 1 TV( 1 DO 1 T L 1 U9U 


A 0 ^ 


Ml R7n-I-Q1 RflW-l-l 1RQU 
vi 1 or uTiil 1 DOW T L 1 Oafi 


f To 


Vi \ Dfuty 1 uooTL 1 QaW 


0 U /o 


Ml R7r^4.nif:QC4.| icqu 

N 1 oruTU 1 DootLIOsIV 


0 0 To 


UIOOKTL 1 DaU 


9 Q ^ 
^ 9 To 


Ml R7C4.Q1 RftI 4.1 1 fiOP 


A ^ ^ 

4 1 >b 


U 1 DOuTL 1 D«fo 


0 0 To 


M1I«7T4.01 CIIM4.I 1 eOt^ 




n lOf UTI4I 00 ITLI OaATO^Ul V 




Ml fi7A4.A1 RftA4.l IliOD 
N 1 or AtUi DoAtL 1 Ogr 


0 0 76 


n 1 D f ut\o{ I DOo TL 1 O^u 


^ A 9/ 


Ml R7P4.01 RSir 
n I or utUI Oou 


4 D 


n 1 Oi u T U 1 OoUTL 1 0^^ 


0 0 /D 


01 RfiD4.1 1 ROr^ 
H \ OoKtL 1 Oau 


^ 0 ytl 


N 1 0 r utW I OoNtL I 09 0 


0 y 


Vil OoOTL 1 03U 






D /o 


Ml R7r^4>n 1 RQr^J.1 IROAXCOIRV 
N 1 Of Utm OobTL 1 OSIATr^l 3 T 


0 yb 


Ml R7n4-fl1 RAT4-I 1 RQH 
n 1 0 1 uTSi 1 uo i Tl. 1 D9U 


^ 0 To 


r^i Rnr4.i i Roy 




Ml R7fl4.ni RA\/4-l 1RQT 
ri 1 0 1 u T l| 1 OOVTL 1 03 1 




Ml R7C4.ni RfiM4.l 1RQA 
n \ Of LtU I DoNtL 1 OaA 




01 RflD4.l 1 RQA 


f ?h 


Ml R7rj.ni RftD 
NlOruTUIOoK 


^ 0 7b 


Ml fi7f;-i-ni RftT 

N J 0 ( 1001 




M 1 R7r^4.ni RfiT4.l iRon 
N 1 Or UtU 1 Do 1 tLI OsVt 


7 0 


m 00 1 TLl OouTlVaUUl 




N lOr utUi DoA 


0 0 70 


Ml C7TJ.A1 CQI J.I 1 1SQI^ 

N1 Of iTyi OoLtLi DaK 


0 0 7b 


N1 orMtai oottLi o9G 


D 0 7b 


Al 1 or btui boo 


0 2 


N1 oTGtQ 1 doTtL 1 d9Vto1 o9G 


4 Z 7b 


11 1 0 1 U T 14 1 OOUTI. 1 U9U 




11 1 0 f U*H 1 OOfVTL 1 D9l/ 


*f 1 ✓0 


Q168A+L169D 


1 6 % 


Q168SiE24SD 


2 9 ?g 


Q168SfL169S 


2 6% 


A351T 


7 4 % 


N167S+Q168S+L169S 


5 1 % 


Q168KLt69Q 


5 1 % 


N167A+Q168S+L169S 


4 0% 


Q168A 


3 5 % 


Q168SfL169P 


2 0 % 


Q168A+L169G 


1 6 % 


Q168SiL169E 


1 5 % 







[0 111] 

ra#tcLt6 7 - 6 9IIi^ (-7*7- K:?'7'f-7-- : @B^J#-i-i 4 tciam. V^'i-y^zf 

y^-7~ : @5^J#^1 5 Kf&m^l&m) > 12 9-13 1^^ (-7*7- Vf^-{^~ : 

1 6 izmm. 'J >f V- : 1 7 tciem'Sr'^ffl) . 341-34 

3 {y ^"7- h*zr^^-r~ : mm^-^ 1 8 izmm. u /N'- ;^ ^T'^ ^ V - : ie^j#-^ 1 
9 tcIBm^r-l^ffi) tw«>^^^XL/Co tfc. 4 2 8 i:4 2 9 (7 * 7- K:^7 ^ v- : IB 

tiiiE# 2004-3095576 
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: 27/ 



[0 1121 
I«5l 



6 7 - 6 9 mm 









■7 ;u h - 7. 


P67KfE68K 


7 9 % 


P67R+E68R+I69C 


8 0 % 


P67D+E68T+I69C 


6 0% 







12 9-131 mm 





•7 Jl h - :^ 




•7 h ~ ^ 


E129RiK130G+P131G 


7 3 % 


EiagQ-^KISOT+PlSIR 


8 0 % 


E129N+P131T 


6 7 % 


|E129A+K130RiP131K 


7 0 % 



3 4 1 - 3 4 3^« 





•7 )\^ h - X 




■7 ;p h - ^ 


E341L+M342P+A343R 


8 0% 


E341S+M342I 


8 0 % 


A343I 


4 5% 


E341P+M342V+A343C 


5 0 9^ 


E341P+M342V+A343R 


7 6% 


E341UM342RiA343N 


5 1 % 



4 2 8 i: 4 2 9 Or^lCtf A 





V ;w h - ^ 


If A75y®l 












L 


7 3 % 


A 


7 1 % 


K 


7 9 % 


— 





[0 1131 

8S+E245D. Q168A+L169D. Q168S+L169S. Q168S+L 
169E. Q168A + L169Gs Q168S + L169P) L. :Lfih<0^^i^i)^h 

[0 1141 



miE#2 004-3095576 
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^-'J : 28/ 



me] 









Km (Mai) 


Km (Gl c) 




Q168S+E245D 


7 1 4 


29% 


2 4. a 


1 4. 4 


5 5. 5 % 


Q168A4L169D 


1 0 6 


U% 


6 5. 9 


2 0. 8 


8 9. 4 % 


Q168SiU69S 


2 8 8 


33% 


5 5. 1 


1 4. 4 


8 3. 9 % 


Q168S-^L169P 


4 6 0 


25% 


8 7. 1 


2 4. 1 


7 6. 3 % 


Q168A+L169G 


1 7 0 


18% 


6 0. 4 


18.6 


8 9. 5 % 


Q168S+L169E 


2 7 0 


19% 


7 0. 7 


8. 9 


6 3. 3 % 


Q168A 


3 1 3 


43% 






6 4. 4 % 




14 6 9 


1109$ 






5 9. 8 % 



a) Jtatt : iSitStt (U/ml) /A280nffl <0^tft& 



[0 115] 

mmm5i,zmm<D:}jmzmzx. qi68c> qigsd. qigbe, qibbf, 

Q168G, Q168H, Q168K, Q168L, Q168M, Q168N. Q168 
P.Q168R, Q168S. Q168T. Q16 8W. Q 1 6 8 Y (D^^mi^^MML 

> nm.'s^miizxmmLtzmwwLx-^)^^}^'-:^KM-t^RBn.'^itWLLfzmw:^^s i^tp 

fZc ^m=Sr^9 tC^f o 
[0 116] 



thfE#2 004-309 5 5 76 



1^71 



#M 2004-060283 



^--J : 29/ 









Q 1 6 8 C 


es^j#^2 2 


51?>JS#2 3 


Q 1 6 8 D 


mnm^2 2 


iE^#^2 4 


Q 1 6 8 E 


IH5IJM2 2 


ie9iJS^2 5 


Q 1 6 8 F 


mmmn2 2 


BB5IJ#^ 2 6 


Q 1 6 8 G 


SE5'J##2 2 


mmmnz 7 


Q 1 6 8 H 


iE5iJS^2 2 


E^J#^2 8 


Q 1 6 8 K 


BB9»JS^ 2 2 


gB5iJ## 2 9 


Q 1 6 8 L 


BE?'JS^2 2 


iE?iJS-^ 3 0 


Q 1 6 9 M 


ie9«J#^2 2 


mmm^s 1 


Q 1 6 8 N 


iE5>J#^2 2 


SE^iJS^S 2 


Q 1 6 8 P 


i£5>JS^2 2 


iE^JS^ 3 3 


Q 1 6 8 R 


iE5iJS#2 2 


lEJlJS^ 3 4 


Q 1 6 8 S 


BE5yS^2 2 


ae^js^s 5 


Q 1 6 8 T 


iE5>JS^2 2 


E5>JS-^ 3 6 


Q 1 6 8 W 


iE5«JS^2 2 


E5'J##3 7 


Q 1 6 8 Y 


iE5IJS^2 2 


i£5iJS# 3 8 



[0 117] 
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•7 h - ^ 




■7 


Q 1 6 8 C 


5 4 % 


Q 1 6 9 M 


6 4^ 


Q 1 6 8 D 


2 9% 


Q 1 6 8 N 


8 2 % 


Q 1 6 8 E 


3 6% 


Q 1 6 8 P 


^ 0 3% 


Q 1 6 8 F 


4 3% 


Q 1 6 8 R 


3 6% 


Q 1 6 8 G 


A 6% 


Q 1 6 8 S 


6 0 % 


Q 1 6 8 H 


5 5% 


Q 1 6 8 T 


9 4 % 


Q 1 6 8 K 


8 3% 


1 Q 1 6 8 W 


8 7 % 


Q 1 6 8 L 


9 2% 


1 Q 1 6 8 Y 


9 3 % 




1 0 4 % 







[0 1181 
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^-v^: 31/ 



[^91 



19^^ 






Km (Mai) 


Km (Gl c) 




Q 1 6 8 C 


55 


5 8 % 


20. 4 


10. 7 


18. 2% 


Q 1 6 3 D 


102 


4 6 % 


27.4 


— 


61. A% 


Q 1 6 8 E 


110 


5 1 % 


4. 7 


8. 6 


75. A% 


Q 1 6 8 F 


137 


5 2% 


36.4 


10. 3 


55. 5% 


Q 1 6 8 G 


667 


7 S% 


11. 1 


— 


78. 7% 


Q 1 6 8 H . 


486 


5 a% 


10.2 


5.4 


76. 0% 


Q 1 6 8 K 


5 


8 0 % 


9. 6 


2.2 




Q 1 6 8 L 


110 


9 e% 


8.6 


4.3 


37. 1 % 


Q 1 6 9 M 


190 


6 8% 


22.7 


5.3 


78. A% 


Q 1 6 8 N 


68 


9 3 % 


3. 6 


4. 1 


— 


Q 1 6 8 P 


128 


1 0 6 % 


3. 5 


5. 1 


82. i% 


Q 1 6 8 R 


57 


6 0 % 


18. 4 


3. 8 


id. 9?b 


Q 1 6 8 S 


483 


8 1 % 


12. 5 


3. 7 


80. 1% 


Q 1 6 8 T 


11 


1 0 3 % 


15- 0 


6. 9 




Q 1 6 8 W 


287 


9 6 % 


5. 3 


3. 2 


59. 2% 


Q 1 6 8 Y 


297 


9 9 % 


12. 1 


6. 9 


100.0% 




1285 


1 0 6 % 


3. 8 


6. 3 


52. Z% 



i±) ikyStt : Sm;gtt(U/inl)/A280nin©lft3tK 



[0 1191 

mMm2Kmm.<oi5m'm\:^-c. Lies a, li69v. li69h. li69y. 

L169K, L169D, L169S, L169N, L169G. L 1 6 9 CcO#^M# 

^0:1 1 K^-to 
[0 12 01 



ttJiE# 2004-3095576 
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^-v : 32/ 



[^1 01 





7*'7- K 




L 1 6 9 A 


S25"J#^ 3 9 




L 1 6 .9 V 


^mm^4 0 




L 1 6 9 Y 


iB5>lfl^4 1 




L 1 6 9 H 


iBJ?IJS-^4 2 


i29iJ#^ 4 2 iffl^SW;^^^;*- >J =1 5? i> 1x^5^ K 


L 1 6 9 K 


SS5IJS^4 3 




L 1 6 9 D 


ee^s^4 4 


i25«S#4 4tffl«W;a:^m;t'J=l5i^7i/;j-^H 


L 1 6 9 S 


ie9>js^4 5 




L 1 6 9 N 


iE^S^4 6 




L 1 6 9 G 


i£5!lS^4 7 


E5>Jfl^4 7 <h«*IW3&:^fift:4-U rfJJ^^ K 


L 1 6 9 C 


i£^S^4 8 





10 12 1] 
1*1 11 





V ;i/ h — ;^ 




V ;u H - ^ 


L 1 6 9 A 


5 9 % 


L 1 6 9 D 


3 8 % 


LI 6 9V 


7 8 % 


L 1 6 9 S 


5 7 % 


L 1 6 9 Y 


1 0 7 % 


L 1 6 9 N 


7 4 % 


L 1 6 9 H 


8 5 % 


L 1 6 9 G 


4 8 % 


L 1 6 9 K 


6 0 ?g 


LI 6 9 C 


5 7 % 




9 7 % 







[0 12 2] 

m^m^ : Q 1 6 8 A^M#lcMt-SL 1 6 9 W<^fg^<^a^^^-*l'i'&*»#^tt 

HJfe^S lcaf4055"i*tCigCT. Q 1 6 8 A + L 169 A. Q168A+L169C. 
Q168A + L169E. Q168A + L169F> Q168A+L169H. Q168 
A + L169K Q168A+L169K^ Q168A + L169M. Q168A+L1 
69 N. Q168A+L169P, Q168A + L169Q. Q168A + L169R. 
Q168A + L169S. Q168A + L169T. Q168A+L169V> Q168 
A+L169W. Q168A+L16 9Y<r>^^m^^mm:\.tZo 
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-To 

[0 12 3] 
[^1 21 



99nR B9 CbC 77C 


-7 * — r 


1 1 _ "T? 
'J / A >S 


COAXi 1CAA 


xa Kit w s 1 o 


Be y'J w ^ 4 y 


Ql doAtLi d9C 


arn 7711 jqx a 0 


Sc J'U S ^ 0 0 


Ql DoA+LI d9E 


im 0 i 0 


X3 ni .B. C 1 


Qi68A+Lt69F 


an jstl nr a 4 0 


xa TM sfr B c 0 

ficJiJS'T 5 2 


Q168A+L169H 


X3 uni ttF ca i 0 


an 'Ckl qtt ,p, c 0 


A4AAAil 4^AI 

Q1d8A+L169I 


X9 Vkl C3 •■ 0 

Knm^ 1 2 


X3 m J^fr d c A 

Kmw^ 5 4 


m CQ Axl 1 CQI^ 


n Bii A ja. 1 0 


3RI Sll S 43. c C 


Q168A+L169M 


BB$i|f|-^1 2 


SB9U#^5 6 


Q168A+L169N 


iB$t|$^i 2 


iB^qs^s 7 


Q168A+L169P 


iB^S^l 2 


iS^S^S 8 


Q168A+L169Q 


2 


BB9'JS#5 9 


Q168A+L169R 


ge^iJS^l 2 


iEJiJS^ 6 0 


Q168AH16gS 


se^js^i 2 




Q168A+L169T 


seyijs^i 2 


&nm^6 2 


Q168A+L169V 


iE^iJS^i 2 


E5>JS^6 3 


Q168A4^L169W 


mm^^ 1 2 


^ftmn 6 4 


Q168A+L169Y 


IB^iJS^I 2 


K^JS# 6 5 
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^ 1 — 1 




T h — ^ 


Q168A+L169A 


1 9 % 


&168A+L169P 


2 4 % 


Q168A+L169C 


7 % 


Q168A+L169Q 


4 2 % 


Q168A+L169E 


1 7 % 


Q168A+L169R 


4 2 % 


Q168A+L169F 


2 2 % 


ni A4.I 1 RQQ 
U 1 uoAtL I Dao 




Q168A+L169H 


2 1 % 


Q168A+L169T 


2 4 % 


Q168A-M169I 


4 3 % 


Q168A+L169V 


3 4 % 


Q168A+L169K 


2 1 % 


Q168A+L16gW 


3 3 9g 


Q168A+L169M 


2 2 % 


Q168A+L169Y 


3 7 % 
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1 0 4 % 
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[^14] 









Km (Mai) 


KmtGI c) 




Q168AiL169A 


154 


1 9 % 


126 


33.0 


66.2% 


Q168AH169C 


63 


1 3 % 


103 


35.6 


100. Q% 


Q168AH169E 


90 


1 9% 


8. 6 


20.4 


100. 0% 


Q168AiL169F 


138 


27 % 


44.7 


10.4 


60.4% 


Q168AfL169H 


70 


27 % 


99.2 


15. 5 


100. Q% 


Q168AiL169l 


43 


5 3% 


12. 5 


6. 0 


28. 7% 


Q168A+L169K 


129 


2 0% 


20. 4 


26. 7 


100.0% 


Q168A+L169M 


80 


2 3 % 


52. 3 


15. 6 


— 


Q168AfL169N 


167 


2 2% 


59. 1 


34. 5 


83. 5% 


Q168A-M169P 


377 


2 4 % 


58. 0 


13. 9 


79. 9% 


Q168A-M169Q 


117 


4 9 % 


156. 9 


5. 4 


100. Q% 


Q168A+L169R 


32 


4 5 % 


59. 0 


9. 6 


100. Q% 


Q168A+L169S 


42 


2 4 % 


15. 6 


21. 0 


— 


Q158A+L169T 


98 


2 3 9^ 


33.5 


15. 2 


83.7% 


Q168AH169V 


41 


27 % 


49. 1 


24.7 


40. 4% 


Q168A+L169W 


91 


3 S% 


63.3 


10. 8 


49. 4% 


Q168A+L169Y 


31 


5 2% 


13. 6 


n. 6 


74. 3% 




1285 


^ 0 6% 


3.8 


6. 3 


52. 2% 
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mMm2Kmn<0:ffm^mCX. AITOC, AITOD. AITOE, A170F, 
A170G, A170H, A170K. A170L, A170M, A170N, A170 
P. A170R. A170S, A170T. A170W, A170Y, A170V, Al 

7 0 1, A 1 7 0 Q(D^mmi$-^mmLfzo ^^^i$-<Dmmziiy*'y- r^r^^-r-t 

LT@B^J#-^6 9fBftO'&^JJ-U =fJS?:J^W:^f-K=£:, U >'^*-;^y9 t- i: LT@B^J#-^ 
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A17QG 


9 8^ 
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mmm i o : e 2 4 5^U(Dm^i^^^&M^^n^'^^^ 

mmm2 1,Z^m.<Dl^m'm^r^ E245 C> E245 D. E245A, E245 F, 
E245G. E245 H, E245 K, E245L, E245M, E245N, E245 
P. E245 R. E245S, E245 T. E24 5W. E245 Y, E245V, E2 
4 5 1. E 2 4 5 Q(0^^m^i:mmLfZo #^M'P^<^pmt^ti-7 * 7- KT'^-fv-fc 
LXmm^^7 01B«<^^^^U -zfS^V^^Y^. ij/N'-;^y7-r-7-fcLT@e^J#-t 
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9 9 % 
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7 2 % 


E245D 
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E245T 


8 9 % 
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E245I 
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E245L 
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[0 13 01 
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mmm2Kmm<DljmimCX. N249C, N249 D. N249 A. N249F, 
N249 G, N249 H, N249 K, N249L, N249M, N249E, N249 
P. N249R. N249S, N249T, N249W. N249V, N249I, N2 

A 9 Q(D^mmi^i:mmLfzo ^mmi$-<ommaty:i-u- Ky^-r-^-iibTBB^m-f- 
7 imm(o^^tv^^^ut^v^. u/<-;^7'7-f-7-fcLT@B^j#-^7 1 t^^m 
^^^u^^h-mmLfzo muLtz^my ^-ry^) ^^'^^ 
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8 2% 
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N249M 
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N249I 
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N249F 




N249S 




N249W 




N249T 




N249H 
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N249D 




N249P 
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N249Q 
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[lail Q76N. Q76E. Q168K Q168V, Q76T. Q76M, Ql 
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XI 0 O^r-^trS OmM i^mM®^(pH3. 0-6. 0) t?^mfS14=Sr«0^L^ 
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-PB)^*0. 22% Triton-XlOO ^-^tr 5 OmMV >B.i^WWL (p 
H 5 . 0 ~ 8 . 0 ) ^ mmW^ (Tris-HCDT&^O. 22% Triton-X 
1 0 0 '^'^tf 5 0 mM h (pH7. 0~9. 0) ^T'-^tL-Ttt^* 

M{ii?*;i'3-^#;g<^ilii^'(it (mg/dl) ^^"t-o 
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J:L^i:§<^ffi*l-%=Sr^-to ®>=i=>> m=:^t±-i?-> t LT 1 0 Omg/d 1 

ti-;!(^^^^:^\,z'7}vy-:^i±m'tLtzm^. M^mt'^y'^^^^tLxs o omg 
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h-x?r±^-tJrt:^^^'a-> mmmi-^^^J^tLXS 0 0m 

[116 1 Ql 6 s A<D'r)VY-:^i^m^omM.i^^^^-ro ±m^L-f^'^j^ 
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[mm] 

SEQUENCE LISTING 
<110> Toyo Boseki Kabushiki Kaisya 
<120> PQQ dependent glucose dehydrogenase 
<130> 04-0177 
<160> 74 

<170> Patentin version 3. 1 

<210> 1 
<211> 455 
<212> PRT 

<213> Acinetobacter baumannii 
<400> 1 

Asp He Pro Leu Thr Pro Ala Gin Phe Ala Lys Ala Lys Thr Glu Asn 
15 10 15 

Phe Asp Lys Lys Val He Leu Ser Asn Leu Asn Lys Pro His Ala Leu 
20 25 30 

Uu Trp Gly Pro Asp Asn Gin He Trp Leu Thr Glu Arg Ala Thr Gly 
35 40 45 

Lys He Leu Arg Val Asn Pro Val Ser Gly Ser Ala Lys Thr Val Phe 
50 55 60 

Gin Val Pro Glu He Val Ser Asp Ala Asp Gly Gin Asn Gly Leu Leu 
65 70 75 80 

Gly Phe Ala Phe His Pro Asp Phe Lys His Asn Pro Tyr He Tyr He 
85 90 95 



Ser Gly Thr Phe Lys Asn Pro Lys Ser Thr Asp Lys Glu Leu Pro Asn 
100 105 110 



Gin Thr He He Arg Arg Tyr Thr Tyr Asn Lys Thr Thr Asp Thr Phe 
115 120 125 

aiiE#2 0 0 4 - 3 0 9 5 5 7 6 
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Glu Lys Pro He Asp Leu He Ala Gly Leu Pro Ser Ser Lys Asp His 
130 135 140 



Gin Ser Gly Arg Leu Val He Gly Pro Asp Gin Lys He Tyr Tyr Thr 
145 150 155 160 



He Gly Asp Gin Gly Arg Asn Gin Leu Ala Tyr Leu Phe Leu Pro Asn 
165 170 175 



Gin Ala Gin His Thr Pro Thr Gin Gin Glu Leu Asn Ser Lys Asp Tyr 
180 185 190 

His Thr Tyr Met Gly Lys Val Leu Arg Leu Asn Leu Asp Gly Ser Val 
195 200 205 

Pro Lys Asp Asn Pro Ser Phe Asn Gly Val Val Ser His He Tyr Thr 
210 215 220 



Leu Gly His Arg Asn Pro Gin Gly Leu Ala Phe Ala Pro Asn Gly Lys 
225 230 235 240 



Leu Leu Gin Ser Glu Gin Gly Pro Asn Ser Asp Asp Glu He Asn Leu 
245 250 255 

Val Leu Lys Gly Gly Asn Tyr Gly Trp Pro Asn Val Ala Gly Tyr Lys 
260 265 270 

Asp Asp Ser Gly Tyr Ala Tyr Ala Asn Tyr Ser Ala Ala Thr Asn Lys 
275 280 285 

Ser Gin He Lys Asp Leu Ala Gin Asn Gly He Lys Val Ala Thr Gly 
290 295 300 



Val Pro Val Thr Lys Glu Ser Glu Trp Thr Gly Lys Asn Phe Val Pro 
305 310 315 320 
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Pro Leu Lys Thr Leu Tyr Thr Val Gin Asp Thr Tyr Asn Tyr Asn Asp 
325 330 335 



Pro Thr Cys Gly Glu Met Ala Tyr He Cys Trp Pro Thr Val Ala Pro 
340 345 350 



Ser Ser Ala Tyr Val Tyr Thr Gly Gly Lys Lys Ala He Pro Gly Trp 
355 360 365 



Glu Asn Thr Leu Leu Val Pro Ser Leu Lys Arg Gly Val He Phe Arg 
370 375 380 



He Lys Leu Asp Pro Thr Tyr Ser Thr Thr Leu Asp Asp Ala He Pro 
385 390 395 400 



Met Phe Lys Ser Asn Asn Arg Tyr Arg Asp Val He Ala Ser Pro Glu 
405 410 415 



Gly Asn Thr Leu Tyr Val Leu Thr Asp Thr Ala Gly Asn Val Gin Lys 
420 425 430 



Asp Asp Gly Ser Val Thr His Thr Leu Glu Asn Pro Gly Ser Leu He 
435 440 445 



Lys Phe Thr Tyr Asn Gly Lys 
450 455 



<210> 2 
<2n> 1368 
<212> DNA 

<213> Acinetobacter baumannii 
<400> 2 

gatatacctc tgacacctgc tcagttcgca aaagcgaaaa cagaaaattt tgataaaaaa 60 
gtgattctgt ccaatttaaa taaaccacat gctttgttat gggggccaga taatcaaatt 120 
tggttaaccg aacgtgcaac tggcaaaatt ttaagagtaa atcctgtatc tggtagcgcg 180 
aaaacagtat ttcaggttcc tgaaattgtg agtgatgctg atgggcaaaa tggtttgtta 240 

aiiE#2 004-3095576 
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ggttttgctt ttcatcctga ctttaaacat aacccttata tctatatttc aggcactttt 300 

aaaaatccaa aatctacaga taaagagtta cctaatcaga cgattattcg tagatatacc 360 

tataataaaa ctacagatac atttgaaaag cctattgatt tgattgcagg tttaccgtca 420 

tcaaaagatc atcagtctgg tcgtctcgtt attggtccag accaaaaaat ctactatacg 480 

attggtgacc aaggtcgtaa tcagttagct tatctgttct taccgaatca ggcacagcat 540 

actccgactc agcaagagct caatagtaaa gactaccata catatatggg taaagtatta 600 

cgcttaaatc tggacggcag tgtacctaaa gacaacccaa gctttaacgg cgtagtgagt 660 

catatctaca ctttagggca ccgtaatcca caaggtttag catttgcccc aaatggaaag 720 

cttttacaat ctgagcaagg accaaattct gatgatgaaa ttaaccttgt attaaaaggt 780 

ggtaactatg gctggccaaa tgtagctggt tataaagatg acagtggtta tgcctatgca 840 

aactattcgg cagcaaccaa taaatcacaa attaaagatt tagctcaaaa cgggataaaa 900 

gtagcaacag gtgttcctgt gactaaagag tctgaatgga ctggtaaaaa ctttgtgccg 960 

cctttgaaaa ctttatatac ggtacaagat acctataact ataatgaccc tacttgtggt 1020 

gagatggcat atatttgctg gccaacggtt gcaccgtcat cagcatatgt atatacggga 1080 

ggcaaaaaag cgattccagg gtgggaaaat acattattgg tcccatcttt aaaacgtggg 1140 

gtgattttcc gtattaaatt ggacccgaca tatagcacga ctttggatga tgctatccca 1200 

atgtttaaaa gcaataaccg ttatcgtgat gtcatcgcta gtccagaagg taatacctta 1260 

tatgtgctga ctgatacagc ggggaatgta caaaaagatg atggttctgt cactcatact 1320 

ttagagaatc ccggttctct cattaaattt acatataacg gtaagtaa 1368 



<210> 3 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 

<400> 3 

agtgatgctg atgggaataa tggtttgtta ggt 
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<210> 4 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 

<400> 4 

agtgatgctg atggggagaa tggtttgtta ggt 



<210> 5 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 

<400> 5 

agtgatgctg atgggacaaa tggtttgtta ggt 



<210> 6 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 

<400> 6 

agtgatgctg atgggatgaa tggtttgtta ggt 



<210> 7 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 

<400> 7 

agtgatgctg atggggggaa tggtttgtta ggt 



<210> 8 



thiE# 2004-3095576 
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<211> 33 
<212> DNA 
<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 
<400> 8 

agtgatgctg atgggaagaa tggtttgtta ggt 



<210> 9 

<2n> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 

<400> 9 

gaccaaggtc gtaatatttt agcttatctg ttc 



<210> 10 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 

<400> 10 

gaccaaggtc gtaatgtatt agcttatctg ttc 



<210> 11 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 

<400> 11 

gaccaaggtc gtaatgcatt agcttatctg ttc 



<210> 12 
<211> 43 
<212> DNA 
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<213> Artificial 
<220> 

<223> Artificial Sequence oligonucleotide 
<400> 12 

cgaatcaggc acagcatact ccgactcagc aagagctcaa tag 



<210> 13 

<211> 45 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 
<220> 

<221> misc_feature 

<222> (17) . . (25) 

<223> n stands for any base 



<400> 13 

gtaagaacag ataagcnnnn nnnnnacgac cttggtcacc aatcg 



<210> 14 

<211> 40 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 

<400> 14 

gatgctgatg ggcaaaatgg tttgttaggt tttgcttttc 



<210> 15 

<211> 38 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 
<220> 

<221> misc_feature 

<222> (7).. (15) 

tJliiE# 2004-3095576 
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<223> 



<220> 

<221> misc_feature 

<222> (7) . . (15) 

<223> n stands for any base 



<400> 15 

actcacnnnn nnnnnaacct gaaatactgt tttcgcgc 



<210> 16 

<211> 50 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 

<400> 16 

tttaccgtca tcaaaagatc atcagtctgg tcgtctcgtt attggtccag 



<210> 17 

<211> 52 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 
<220> 

<221> misc_feature 

<222> (18) . . (26) 

<223> n stands for any base 



38 



50 



<400> 17 

cctgcaatca aatcaatnnn nnnnnnaaat gtatctgtag ttttattata gg o^ 



<210> 18 

<211> 39 

<212> DNA 

<213> Artificial 



<220> 

<223> Artificial Sequence oligonucleotide 



2004-3095576 
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<400> 18 

acggttgcac cgtcatcagc atatgtatat acgggaggc 



<210> 19 

<211> 39 

<212> DM 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 

<220> 

<221> misc_feature 

<222> (16).. (24) 

<223> n stands for any base 



<400> 19 

tggccagcaa atatannnnn nnnnaccaca agtagggtc 



<210> 20 

<211> 34 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 

<400> 20 

atggttctgt cactcatact ttagagaatc ccgg 



<210> 21 

<211> 35 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 

<220> 

<221> inisc_feature 

<222> (17).. (19) 

<223> n stands for any base 



^-i^: 9/ 



39 



39 



34 



<400> 21 

catctttttg tacattnnnc cccgctgtat cagtc 

llSiE# 2004-3095576 
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<210> 22 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 

<400> 22 

ttaccgaatc aggcacagca tactccgact cag 



<210> 23 

<211> 33 

<212> DNA 

<213> Artificial 



<220> 

<223> Artificial Sequence oligonucleotide 
<400> 23 

gaacagataa gctaagcaat tacgaccttg gtc 



<210> 24 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 

<400> 24 

gaacagataa gctaartcat tacgaccttg gtc 



<210> 25 

<211> 33 

<212> DNA 

<213> Artificial 



<220> 

<223> Artificial Sequence oligonucleotide 

<400> 25 

gaacagataa gctaaytcat tacgaccttg gtc 
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<210> 26 

<211> 33 

<212> DNA 

<213> Artificial 



<220> 

<223> Artificial Sequence oligonucleotide 

<400> 26 

gaacagataa gctaaraaat tacgaccttg gtc 



<210> 27 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 

<400> 27 

gaacagataa gctaagccat tacgaccttg gtc 



<210> 28 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 

<400> 28 

gaacagataa gctaartgat tacgaccttg gtc 



<210> 29 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 

<400> 29 

gaacagataa gctaayttat tacgaccttg gtc 



<210> 30 
<211> 33 
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<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 
<220> 

<221> mi sc_f eature 

<222> (16) . . (16) 

<223> n stands for any base 



<400> 30 

gaacagataa gctaanagat tacgaccttg gtc 



<210> 31 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 

<400> 31 

gaacagataa gctaacatat tacgaccttg gtc 



<210> 32 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 

<400> 32 

gaacagataa gctaarttat tacgaccttg gtc 



<210> 33 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 
<220> 

<221> mi sc_f eature 

mfE# 2004-3095576 
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<222> (16).. (16) 

<223> n stands for any base 



<400> 33 

gaacagataa gctaanggat tacgaccttg gtc 



<210> 34 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 

<220> 

<221> misc_feature 

<222> (16).. (16) 

<223> n stands for any base 



<400> 34 

gaacagataa gctaancgat tacgaccttg gtc 



<210> 35 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 

<400> 35 ■ 

gaacagataa gctaagctat tacgaccttg gtc 



<210> 36 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 

<400> 36 

gaacagataa gctaacgtat tacgaccttg gtc 



2004-3095576 



2004-060283 
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<210> 37 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 

<400> 37 

gaacagataa gctaaccaat tacgaccttg gtc 



<210> 38 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 

<400> 38 

gaacagataa gctaartaat tacgaccttg gtc 



<210> 39 

<211> 39 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 

<400> 39 

gaccaaggtc gtaatcaggc agcttatctg ttcttaccg 



<210> 40 

<211> 39 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 

<400> 40 

gaccaaggtc gtaatcaggt tgcttatctg ttcttaccg 



<210> 41 
<211> 39 
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<212> DNA 
<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 
<400> 41 

gaccaa^tc gtaatcagta tgcttatctg ttcttaccg 



<210> 42 

<211> 39 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 

<400> 42 

gaccaaggtc gtaatcagca tgcttatctg ttcttaccg 



<210> 43 

<211> 39 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 

<400> 43 

gaccaaggtc gtaatcagaa agcttatctg ttcttaccg 



<210> 44 

<211> 39 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 

<400> 44 

gaccaaggtc gtaatcagga tgcttatctg ttcttaccg 



<210> 45 

<211> 39 

<212> DNA 

<213> Artificial 



39 



39 



39 
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<220> 

<223> Artificial Sequence oligonucleotide 
<400> 45 

gaccaaggtc gtaatcagtc agcttatctg ttcttaccg 



<210> 46 

<211> 39 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 

<400> 46 

gaccaaggtc gtaatcagaa tgcttatctg ttcttaccg 



<210> 47 

<211> 39 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 

<400> 47 

gaccaaggtc gtaatcaggg agcttatctg ttcttaccg 



<210> 48 

<211> 39 

<212> DMA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 

<400> 48 

gaccaaggtc gtaatcagtg tgcttatctg ttcttaccg 



<210> 49 

<211> 45 

<212> DNA 

<213> Artificial 



<220> 
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<223> Artificial Sequence oligonucleotide 
<220> 

<221> misc_feature 

<222> (17) . . (17) 

<223> n stands for any base 



<400> 49 

gtaagaacag ataagcngat gcattacgac cttggtcacc aatcg 



<210> 50 

<211> 45 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 

<400> 50 

gtaagaacag ataagcrcat gcattacgac cttggtcacc aatcg 



<210> 51 

<211> 45 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 

<400> 51 

gtaagaacag ataagcytct gcattacgac cttggtcacc aatcg 



<210> 52 

<211> 45 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 

<400> 52 

gtaagaacag ataagcraat gcattacgac cttggtcacc aatcg 



<210> 53 
<211> 45 
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<212> DNA 
<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 
<400> 53 

gtaagaacag ataagcrtgt gcattacgac cttggtcacc aatcg 



<210> 54 

<211> 45 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 

<400> 54 

gtaagaacag ataagcdatt gcattacgac cttggtcacc aatcg 



<210> 55 

<2H> 45 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 

<400> 55 

gtaagaacag ataagcyttt gcattacgac cttggtcacc aatcg 



<210> 56 

<211> 45 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 

<400> 56 

gtaagaacag ataagccatt gcattacgac cttggtcacc aatcg 



<210> 57 
<211> 45 
<212> DNA 
<213> Artificial 

aiSE#2 004-3095576 
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<220> 

<223> Artificial Sequence oligonucleotide 

<400> 57 

gtaagaacag ataagcrttt gcattacgac cttggtcacc aatcg 



<210> 58 

<211> 45 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 

<220> 

<221> misc_feature 

<222> (17) . . (17) 

<223> n stands for any base 



<400> 58 

gtaagaacag ataagcnggt gcattacgac cttggtcacc aatcg 



<210> 59 

<211> 45 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 

<400> 59 

gtaagaacag ataagcytgt gcattacgac cttggtcacc aatcg 



<210> 60 

<211> 45 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 

<220> 

<221> inisc_feature 

<222> (17).. (17) 

<223> n stands for any base 
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<400> 60 

gtaagaacag ataagcncgt gcattacgac cttggtcacc aatcg 



<210> 61 

<211> 45 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 
<220> 

<221> misc_feature 

<222> (17) . . (17) 

<223> n stands for any base 



<400> 61 

gtaagaacag ataagcngat gcattacgac cttggtcacc aatcg 



<210> 62 

<211> 45 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 
<220> 

<221> misc_feature 

<222> (17).. (17) 

<223> n stands for any base 



<400> 62 

gtaagaacag ataagcngtt gcattacgac cttggtcacc aatcg 



<210> 63 

<211> 45 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 
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<220> 

<221> misc_feature 

<222> (17) . . (17) 

<223> n stands for any base 



<400> 63 

gtaagaacag ataagcnact gcattacgac cttggtcacc aatcg 45 



<210> 64 

<211> 45 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 

<400> 64 

gtaagaacag ataagcccat gcattacgac cttggtcacc aatcg 45 



<210> 65 

<211> 45 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 

<400> 65 

gtaagaacag ataagcrtat gcattacgac cttggtcacc aatcg 45 



<210> 66 

<211> 36 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 



<400> 66 

gaccaaggtc gtaatagtga ggcttatctg ttctta 



36 



<210> 67 
<211> 36 
<212> DNA 
<213> Artificial 

2004-3095576 
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<220> . 

<223> Artificial Sequence oligonucleotide 
<400> 67 

gaccaaggtc gtaatagtcc cgcttatctg ttctta 



<210> 68 

<211> 36 

<212> DM 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 

<400> 68 

gaccaaggtc gtaatgcagg cgcttatctg ttctta 



<210> 69 

<211> 39 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 
<220> 

<221> inisc_feature 

<222> (19) . . (20) 

<223> n stands for any base 



<400> 69 

caaggtcgta atcagttann statctgttc ttaccgaat 



<210> 70 

<211> 39 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 

<220> 

<221> inisc_feature 

<222> (19) . , (20) 

<223> n stands for any base 
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<400> 70 

ggaaagcttt tacaatctnn scaaggacca aattctgat 



<210> 71 

<211> 39 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 
<220> 

<221> inisc_feature 

<222> (19) . . (20) 

<223> n stands for any base 



<400> 71 

caatctgagc aaggaccann stctgatgat gaaattaac 



<210> 72 

<211> 38 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 

<400> 72 

gcttttacaa tctgaccaag gaccaaattc tgatgatg 



<210> 73 

<211> 39 

<212> DNA 

<213> Artificial 

<220> 

<223> Artificial Sequence oligonucleotide 

<400> 73 

ggcatatatt tgctggccan nngttgcacc gtcatcagc 



<210> 74 
<211> 39 
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<212> DM 
<213> Artificial 

<220> 

<223> Artificial SeQuence oligonucleotide 
<400> 74 

gctgactgat acagcggggn nngtacaaaa agatgatgg 
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